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12, 
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ae 
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UNITI: SET THEORY |. 


Sets 


You have already studied ‘sets’ in classes VI and VII. All the topics in ‘Set Theory’ mentioned in the 
syllabus were covered in these classes. Here we shall review and strengthen these concepts further. We shall 
also take up the properties of operations on sets in detail. 


What is a Set ? 


Introduction 


Bt 


A set is a well defined collection of objects 


By ‘well defi nel we mean that it must be possible to tell beyond doubt whether or nota given object 
belongs to the collection under consideration. 


For example : 
1. If we consider the group of months whose names begin with M, then you know that March is included 
in this group, but June is not: This collection of months is well defined and so is a set. 
The following are also well defined collections and so\are examples of'sets: 
2. The set of numbers 1, 3, 5, 7 and 9. 
3. The set of pupils in your class. Z ERE ME 
The following do not describe a well defined collection and so are not sets. 
1. The vegetables which taste good to all. ota 
As tastes differ from person to person, different persons will include different recmnieG in this collection! 
2. All good movies 
You may like a particular movie but your friend may not. 
Sets are usually denoted by the capital letters A, B, C, ... 
Sets of Numbers 


You are familiar with the sets of natural numbers, whole numbers, integers, rational numbers. About the 
sets of irrational numbers and real numbers you will Jearn in the next chapters. We have : 

N= set of natural numbers, i:e., N= {1, 2; 3, ...}\' 

W= set of whole numbers, i-e., W= {0,1,2,3,...} / ! if 

Z = set of integers, i.e., Z = { ..., -3, -2,-1, 0, 1, 2, 3, ...} 

Q=set of rational numbers 

R= set of real numbers. 


Members of a Set and Symbol ‘e’ for ‘belongs to’ 


pcwiinemiemneey 


The objects that belong to a set are called members or elements of the set. Elements of a set are usually 
denoted by small letters a, b, c, ... 
For example : 

1. 7€ the set of odd numbers, 

2. 8 ¢ the set of odd numbers. 

3. —20 ¢ the set of whole numbers. 


/ 


7 


1 
4, 7 € theset of integers. 
t \ 


5. — e€ the sct of rational numbers. — 
6. ae {a,b,c}, be (a,b,c), c€ (a,b,c), d¢ 
7. 1e (0,2, 4,6, 8} 
8. 9 set of square numbers. 
“<9, 4€ set of multiples of 3. mente LR ere 


How to Describe a Set ? 
| There are two ways to name a set: 


() The Roster method. 
In this method, the elements of the set are listed within braces. 


F- For example: A = {1,2,3, 4,5} or A= (5,3, 1,2,.4} 
The order in which elements are listed is unimportant. If P is the set of counting numbers less 
you may list the members as P= {1, 2, 3,4, +s 99}. The three dots after 4 means that the num 
4 continue in the same manner until 99 is reached. J 
Let N be the set of counting numbers. You can list W this way 
ine ea dena te N = {1, 2, 3,4, -.-} 
Here the three dots mean that the numbers continue in the same manner without end. 
Let B be the set of letters in the word ‘floor’. You can list B this way. f 


B ={flo7r 
ane 


‘n/2| Repetition is not done while listing the elements. 


Note 
(i) The Rule (or property) method or the Set-builder form. on et 
or properties. ' 


The rule method denotes the set by using words, formulas, 
Thus, set A, Pand V described above by roster method can be denoted by rule method as’ 
A. = The set of natural numbers less than 6. ' oe 
N = The set of natural numbers. 
P. = The set of natural numbers less than 100. 
fa set S possess a property P and x is any element of S, 


(a, E ms . 


e ‘ 


More concisely, when the members 0 


write the set S as i 
S = {x|x has a property P} or S= {x : x has a property P} 


and read it as, Sis the set of elements x, such that x has the property P. The vertical line or th 
means ‘such that’. : we 
This is called the set builder form. 
example : 
Abe the set of colleges affiliated to Delhi University. 
n = (x|xisa college affiliated to Delhi University}. _ is 
of even whole numbers less than twenty. i 
: nis an even whole number less than 20} 


a eee 


Ex. 1. Write the following sets in roster form : episiee sou 
(a) A= [x= In, n6€ Zand-3 Sn<3}, (b) B=(xixe W, Sx—-7<19} 


(c) C= fse=—Ps,pe Nand p<1| 


Sol. (a) Givenn € Zand-3 < n<3, ie, ncan take up values —3, -2, -1, 0, 1,2” 
(Note that » being less than 3, it does not take up the value 3). 
Also, x= 7n, putting x =—3, -2,-1, 0, 1, 2, we obtain x = -21,-14, -7, 0, 7, 14. 
Hence, the given set can be written in the roster form as A= {-21, -14, —7, 0, 7, 14}. 


(6) Given Sx -7<19,xe W or Sx<19+7,xe W or Sx<26,xe Wor x< x6 W 


The whole numbers less than 2 are 0, 1,2,3,4,5 


B = ({0, 1, 2, 3, 4, 5}. 
(c) Given p € Nand p <7 so p will take up the values 1, 2, ..., 6.» 


ms pe I SE 16 234 5 oe ee 
143°24+3°34+3'°443'54+3'64+3 475°6'7°8'9 4°5°2°7'8 3 


: oa 
ence, C= 4°5°2°7°8°3) 


{ 


Ex. 2. Write the following sets in set builder form: 


t 1D Snall BaPinlb 
@ F=155°93"14'15°1617 (b) G={0,1, 16, 81, 256, 625} 


Sol. (a) Do you observe that in the given set, the denominator of each fraction is 7 more than ae ene 
-. In the set builder form mr 


F= {es=—tone N and 5 snsio} 
n+7 


(b) Do you observe that elements of the given set are the fourth powers of the first five whole numbers? 
-. In the set builder form : : 
G= {x[x=n',ne WandnS5}. 


EXERCISE 1 (A) 


1. Which of the following collections are sets? 
(a) Planets of our solar par, ret (6) Interesting books in the library. 
(c) Colours of rainbow, - ea eee (4) Beautiful girl students of your school. 


(e) Top five wicket takers in Test Cricket. (f) Smart and handsome boys of your class. 
(g) Presidents of India. (A) Good football pee, 

2. Re-write the following statements, using set notation ; é 
(a) 3 is an element of set of natural numbers. (6) —5 is not an element of the set 33 nafurel pubes. 


=< 
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3. Let = {Prime numbers S 19}. ay : ay ripe 
Insert the appropriate symbol “&’ or ‘¢° in blank spaces : . : 

: car : “5 \ 18 

yee O74 9... (1Z..A OB Aus : 2 (O bd. 

| 4, Answer true or false : oe 

ig @0eW  ()0EN (c) 12 & set of factors of 24... (@ If Egat of vowels, then ke 

| s ecify each of the following sets in the rosterform: ©... pagel didad hited) ote, 

hee The set of prime numbers Jess than 10. .)> ©) The set of letters in the w (SATELLITE 2 


© The set of natural numbers less than 0, io Saccasiets Se 
6. Specify each of the following sets by stating a rule : Be ; s 

~ @ {15, 16, 17, 18, ...}- (6) {5, 10, 15, ...} (c) {0, 2, 4, 6, ...} @) 9: 3-1. = Seat 

1. Specify each of the following sets in the set builder form : : 

| @A= (4,8, 12, 16,20, 24,..} (b) B = {4,9, 16, 25, 36, 49,43} (6) C= kon Paisar2 rh 0} 


ae 


cP eine Oo aes BAERS thd eocre fy 


fo Ve Sts ice 


§, Write the following sets in roster form ; 


(a) {x|xe N,x<6} (®) {4| dis a digit in the number 5354725} (©) {|v =3x-1,7¢ a 
e wig re aE ee Tia eon — p+i gE +6 : 
—@ {x|x=12,0 € N,4<n<10} (e) pee 254325 W and p <6 


os ae 


L TYPES OF SETS oe = 
_:_ senereueer teeeeemeeetelinmmeane ee % i= is catia ‘ a 
Finite and Infinite Sets 

If the members of a set can be counted with the counting coming to an end, the set is a finite te 


eg., A= {I, 3, 5, 7} isa finite set. If the process of counting the members of.a set cannot come to an end, the 
set is said to be an infinite set. The set of natural numbers is an infinite set. 


For example : 
The following are finite sets : 
(i) The set of oceans. 
(ii), The set of human beings living on earth, 
(if) (e:x=3n+ 1,ne Z,2<n<2}. 
The following are infinite sets: 
(i) Set of rational numbers between 0 and 1. 
(ji) Set of all points on a line segment. 
(ii) {xixe Z,x<0}. 
Singleton Set 


A set containing only one element is called a singleton set. 
For example : {7} is a singleton set, containing only one element, namely, 7. 
The Empty Set 


Aset that has no members is called the emp 


ie 


There is only one empty set and it is called 
‘an empty set’ or ‘empty sets.’ 


_ «= = 2 ae 


ae ee 
for example : 


Each one of the following is the empty set: g 
(j The set of people who have landed on Mars. (ii) {x|xe Z,0<x< I}. 
(ii) {x:xe R, x #x}. (iv) («| xe Ry? =-1}. 
Caution : {0} and {} are not empty sets because each of these sets contains one element. 


Cardinal Number of a Finite Set 
“The number of members in a set is called the cardinal nu 
tyeetiAiledenotud by MA = eos eens 
For example : 
(i) Let A= {0, 1} then n(4) =2 
(i) Let B= {months of the year}, then n(B) = 12 
(iii) Let C=set of letters in the word ‘BOOK’, then C= {B, O, K} and n(C) =3. 
(iv) Let M= set of months having 32 days, then M= and n(M) = n(o) = 0. 


1. Cardinal number of an infinite set is not defined. 
Note | 2. Cardinal number of the empty set is zero, 1-€., n(@) = 0- 


Equal Sets 


Two sets A and B are called identical or equal sets, 
same elements. 


For example : If 4 = {p, g, r} and B= {q, 7, p}, then A = B. 
Equivalent Sets 


written as A = B, when they have exactly the 


Two sets are called equivalent sets if they contain th 
exactly the same elements. i : 
The equivalence of two sets A and Bis expressed by writing 4 <> B. Obviously, the equivalent sets have the 
same cardinal number. For example if A = set of letters of the word ‘MAN’ and B = set of letters of the word 
‘BOY’, then A <> B, as both contain 3 elements. They are not equal sets as they contain different elements. 


Do you observe that : i 
All equal sets are equivalent sets while all equivalent sets are not equal sets? 


For example : 
(i) Let A= set of the letters of the word ‘PRAM’; B= set of the letters of the word “RAMP ; 
C=set of the letters of the word ‘MARE’ Then, 4=B, 4#C, B#C. 
Also, since n(4) =n(B) =n(C), we have A > B,A OC, BOC. . 
(ii) Let A= {all digits of the natural number system}, B = {Number of players in a baseball team}, 
then A <» B, since n(A) = n(B)=9 
Note that, A # B, since both the sets contain different elements. 
Overlapping Sets 
Two sets are call 
For example : 


@ same number of elements, which may not be 


ed overlapping sets if, they have at least one element in common. 


The sets A = {5, 6, 7} and B= {7, 8, 9} are overlapping sets, since the element 7 is common to them. 


-- —_ wa 
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"ose {7, 11, 13}, B= {6, 8, 10} ee casi 


Then A and B are disjoint sets, since no element is common to them. 
- EXERCISE 1 (B) 
tate which of the 3 following Sets are finite and which are infinite : seine 


: ) {The integers between -5 and 5}. (@) {x|x=2y, ye W}. - ; 

(@) {The infants in your class}. 1) (exe R4ex<s}, ane 

a (@) The set of atoms in the Earth. (h) The set of multiples of ften., oe ; 

_ () The set of points ona line segment. (/) The set of grains of sand on the be 1c beac 

ing 2 } 
Which of the following are ‘singleton sets? ee a 


) {Capital of India}. © sea... (b) { Mountain peaks more than oe 


© {x|5x-3= Tre M. (d) se abe 
"4. State which of the following are empty sets : 109 ; oie 
- @ {odd numbers divisible by a ~ (6) {prime numbers which are even} 


5 c) {cubes with 8 faces} — Renee, @ |x W,x+3< 3} 
_Q) {days with 1440 minutes} 
a State the cardinal number of the following Sets 


_@ P= - {planets of our solar system} _ (6) C= {consonants of the Enlish alphabet 

 ().K= {letters in the word ‘MADAM)} .. 1 @) A= {x|x+3= 0,x€ N} sh 

(e) B=set of numbers Whose square is 16.  (f) M= {x | x is a prime number, 1 <x < 30} » 
‘5. Mabie” whether the two bisets specified below are equivalent: » : ide hinia 


‘rege 


abet: 1. | ee 
b, d {3, -4, 54 6 © © (6) 4=3—,=,=,—} and the integers between — 
@) {a,b, 0, d} and { a gers between = andi 


4 


between -8 and =a 


+ obeers 


sy A =set of letters in the word ‘MAD’ 

B = set of letters in the word ‘OLD? 
(c) L= {x|x=6p, pe W,0<p<8} _ 
M=ty|y=89,q€ W,0<q<6} 


iter exists at easton element a which i note member of, GMRERTA fa Dot & subset of 8. We express 
ites Ag B (read as Ais not a subset of B). m are a 


Vaart , ees k ot ct mote is also a member of B. 


tip Let A= (1,3,5},2= (2,3,4, 5,6) then AB siner element 1° of 4's not contained in 2. 
ae = {letters of MATE). 

mC) at iia nana of “member of Q and every member of Q is a member of P? 

; - ree Baek Abatied re eing te same in hese WO Sl, We have P = Q. From this 


—S  — 
f bf Se Fe vet: Wy aeTFIC) - 


Number of Subsets of a Given Set 16 eee p 
(1) The subsets of {a} are 6, {a}. Wie 
:. Number of subsets = 2! = 2. 
(2) The subsets of {a, b} are Y {a}, {b}, {a, by. 
Number of subsets = 2? = 
(3) The subsets of {a, b, c} are 4 {a}, {b}, {c}, {a, 5}, Gat {b, ch, {a, b, c}. 
Number of subsets = 2? = 8. ; 


Proper Subsets Ra oe 


The subsets of a given set other than itself are called proper were the given set and the symbol ‘c’ is 
used to denote a proper subset. 
For example : If A = {c, a, p}, then each of the sets , {c}, {a}, {p}, {6, a}; {ep}, {a, p} isa proper subset of 
A; Note that the given set 4 itself is excluded from the list. «7 15,3 "5% 
Obviously, the number of proper subsets of a set containing m elements is 2”—1. 


Power Set) i ed bi: 
The set of all possible subsets of a set A is called the power set ‘of It is denoted by P(A). 
" IfA contains n elements, then the number of elements in P(A) is 2". 

' For example ; let A = {g, 0}, then the subsets of A are ,{g} {0}, {g, o} 

. P(A)= {6, {g}, {0}, {g, 0}} 
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is a subset of the second set or not : 
rs in the word ‘PLATE” 


sther first set 
WrHerne B =set of lette 
x=2p,peE Nand 1 sp 3} 


ch of the” ‘LATE’ 
gee or of retters in tHe ali O=&l 
@ pa set of even prime er 1590 M=set of digits in the number 178902 . 
2 F=set of digits in the number ‘100’. 


(c) {a 8, c} (A o 


@) (1, 23 
ts of the following sets : 
(e) {e, a, 5} @o 


() & 9} 
the following sets have? 


0} 
ous the proper subse 


@ A set 
4, How many 
@ The set of factors of 12 


| 6, Answer true or false : 
| (3c {3,0} (&) {3} & {3, 0} EEE MEMES 
7. Find the power set of each of the following <i : 3 (Oe {3,0} >< {3,0} ay 

d S (} 


(a) A = {digits in the number 98} 
(4) B = {letters in 
the word ‘KID’ 
} 


8. Answer true or false : 
‘a) For tw i 
(a) any two sets A and B either A ScBorBcA (6) Every h 
set has a pro 
per subset 


(c) Every subset of a finite set is fini 
t is finite 
@) Every s 
subset ofan infinite 
ite set is infini 
nite 


Universal Set 


@ In Plane geo: 

& i 
; metry, the universal set consists 0 
ii) For the set of Prime numbers, composite 


————— 
Sets 7 


i) 
For example : 
(i) Let be the set of all pupils of a class is the set of all girls in that class, then 4’ is the set of all be 
ys 


in that class. 
(i) (a) LetE= = {1,2,3,4, 5, 6, 7, 8} and A = (1, 3,5,7 


Also, n(&)=8, n(4)=4, n(4)=4 : 
(b) If n(&)=30, n(A) = 16, n(B) = 21, then n(4’)=n(5)—n(4)=30-16 =14 
n(B’)=n(§)-n(8) =30-21=9 


is A, that is, (A’Y = A. The complement of the universal set jy 
plement of the empty set is the universal set, /.c., 9’ = E, 


}, then A’ = (2, 4, 6, 8}. 


It is obvious that the complement of A’ i 
f the empty set, that is €’ = and the com 


EXERCISE 1 (D) om 


TAS. 5 - 
1, Suggest a saver set for ack of the following : 
(a) - (Jaipur, Chama enon eneeae 


Cauvery, Mahanadi, Jhelum} 


© { {Asia, Europe, Antarctic i} aap @ {Earth, Mars, Venus} 
ee) (0,5, 10, 13, Wea ga gr feos ots ’ ' 
tion vi — 
2. Solve the following equations: aren 


(a) {x|2x+6=0,xeZ} (6) (|Sx+16= 1,xe N} 
ber 
(@), {x|4x-25> 13, x€ 2B © { Ebates .y isa prime num } 
3. List the elements of A’ if 
(a) = {alphabet}, 
= {consonants} 
(c) &=set of letters in the word ‘RUSSIA’ 
A=set of letters in the word “AJR” 


4. List the elements of A’and Bif | ©. 3. 
(a) &= {1,2,3,4},4= {1,4}, B= {1,3} @)E= {0,4,9, 16,25, 36, 49},.A= {4,25, 36}, B= {0, 9, 16} 


(c) & = {Days of the week}, A= {Sunday, Wednesday}, B = iucaay, Pidey) 
5. If n(€) = 75, n(A) = 38, n(B) = 45, find n(A)andn(B)., 3 8 


® b= - (2000, 2002, 2004, 2006}, 
A= {leap years} 


"OPERATIONS ( ON SETS | 


Union of Sets 
The union of two sets 4 and B is a set C formed by combining the elements of A and B. It contains all 
elements in either of the sets A or B. ¢ (HTL AN 
Elements that are common to both A and Bneed to be listed only once in set C. The symbol A U B means the 
union of A and B and is read “A union B” 
Au B={x r xe FOE Borxe Bava and B} 
For example : ; , ; 
(i) If A= {1, 2, 3} and B= {4, 5, 6}, then A U B= {1, 2, 3, 4, 5, 6 
(ii) If A= {a, b,c, d}, B= {a, b, x, y, z}, then AU B= {a, b, Gs % yz} 
(iii) If A= {factors of 12}, B = {factors of 16} then 
A= {1, 2,3, 4, 6, 12}, B= {1, 2, 4, 8, 16} andA UB= {1, 2,3, 4,6, 8, 12, 16} 


‘ 
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hen 
= N),a* iyly=d4ainaN}t 

a i raat. 21, 24, \..}, 8 = (4, 8, 12, 16, 20, 24, 28, .:.} 
en as b 9, 12, 15, 16, 18, 20, 21, 24, 28, ...} 
pias ice N, «is divisible by 3 or by 4} 
3,57 U8 {1.5,5, 7,9}, C= {0, 1, 2, 3} tops 


wr (rls 


wan (2 
; me (1,213) 5, 7. 9 11}, 
Ave as m (1,235.79 U1} U {0, lL 2 Os nea a 
ee = (1,35, 7.9) Y (05,2, 33% (0,1,2,3,5,7,9} 9 yy 
quBUO = 12.3,5, 711} 4 (0,1, 2, 3, 5,7, 9}= (0,1,2,3,5,75 11% Ais ala 
Do you observe from (1) and (2) that (4 UB) U C= Rigi ‘y a 
aie of ee ofSets  — Pt rh Die 


ection of Sets 

he intersection of two sets A and B is a set that contains elements that ieee 
t : ee, 

3¢ symbol A 4 B means the intersection of 4 and B, Ree bofh inAandB. | | 


ANB = {x|xe A,xe BS 


ample : | 
It'd = {1, 2, 3, 4, 5, 6} and B= {1, 3, 5,7, 9) th : | 
ANBCA and ANB CB? }, then A 4 B= 1; 3) 3) Do he 
fA = {1, 3, 5,7} and B= {2, 4, 6, 8}, then these two sets d 
’ t 
isjoint sets. Their i ise is the null set, that is, A Pah ie pies area They ar 
et $126.6)8-0510,12).8~ 0, 6:7210, us19) @metssiagn ig tt 
te owe 12} = {6, 10, 12}. pars | 
BOA = {1,6,7, 10, 11, 12} > (2, 4, 6, 8, 9, 10, 1246510212}. | 
ANB =BOA. 
ow, (ANB)NC = {6, 10, 12} m {2, 5,8, 12, 15} = {12}. 
gain, BOC = {1,6, 7, 10, 11,12} q {2, 5, 8, 12, 15} = {12} 


AN(BNC) = {2, 4, 6, 8, 9, 10, mea ey {12} 
a =AN(BOC).' H Gg fh 
t A = {x:2s+9=0,xe N}, B= {1,2,3,4) 


2x+9 = 0 givesx= -2 which is not a natural number. 
a tie Hon aad 4a BY 
A=. : 
ANB = =o {l, 2,3, 4}= Ag 


DOM} 

& = {letters of FREE! 
mt A= {letters of FEED } then . 
B= fired om a= f,e,d}, A" = (r,0,m} 


os an = (fe, dy trom) =9. 
Properties of Intersection of Sets _ 


; then AN A’ = 6. 


Difference of Two Sets 
Let A and B be two sets, then A — B is the set of elemen 
Thus, A-B = {x|xe Aandxé€ B} 

!)) Similarly, > B-A ={x|xe Bandx¢ 4}. 

For example : al 
( Let A=(1,2,3, 4,5}. B= G,4,5,6, 7) then A —B= {1,2}. B A= {6,7} 

' “(Note that4-B#B—A a bee, 

—~(ii) Let-A=(1, 3,5, 7,9 11, 13, 15}. B = (3,5, 7,9} then A — B= (1, 11,13, 15}, B A= 

| "Note that A-B#B-A 


ts which belong to A but do not belong to B. 


— RCISE 1 (E) 
Toa 2a 


= a F 
1. Let & = {1, 2,3, 


4, ons 8, Ys 6, 8}, C= (2,3, 7}, D= (3, 6,9} and E = @. 
Find : ae are ities 
@) AUB (@) Dvd (e) AUD 
“Q) BUD. (gy) A — @© 4UF () (AuBY | 
2. Find AU (BUC) and (AU and verify that AU (BU C)= (AU B)UC. 


Ge 


. Let A= {factors of 16} and, = 
4. Let L = {letters of CRICKET}, & 
Find : . 2 

(@)LUM -()MUN 
5. List the elements of A A B if 
(a) A={2, 3,5, 7; 11}, B= (1, 3, 5, 7, 
(b) A= {Birds}, B= {flightless birds} 
(c) A= {letters of CHENNAI, B= {le 
(@ A= {colours of rainbow}, B = {Bl 
(e) A= {Odd numbers}, B = {Even numb 
(f) A= {Even numbers}, B = {Even pri 
(g) A= {x|x+3=0,x N}, B= {x|x<3,xe | 
(h) A= {Factors of 24}, B= {Factors of 36} 

Verify that: AN B=BOA. 


find AUB. 
CATERPILLAR} and N = {letters of CARETAKER} 


Se 
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7.6.9, 15, 20, 21} and B = {6, 15, 20, 23} 
eee and A 7 Band verify that n(4) + n(B) =n(4 UB) +n(4 2 B). 
13, 15) and B= {7, 8, 11, 15, 20} and C= {5, 8, 9, 11, 13, 15, 17, 20) 


6. A={ 
Find 4 UB 


r A={5, 7,9 11, 
f Verify that: ABO C)=(4NB) OC. 


8. Find A —Band B-A in the following : 
DATA OEED (6) A = fletters:of FICE Teas me (c)-A-=(Pactore of 8} 
Ba={aeheh}) _ B= (lettersiof FRIGATE} "BS (pyetges of 12} 
- @ AAI, 8,9, 10, 11, 12,13} (@) A= {letters of COMPLEMENT} 

B={8,10,12} «B= {letters of COMPLAIN} 


NN DIAGRAMS SHOWING RELATIONSHIP 
| GIVEN SETS oc 


Rai. 


Venn Diagrams 
The English logician Venn used diagrams to show Telationships between sets These dia; 
. Grams are calleg 


Venn diagrams. 
A set is represented bya region enclosed by a cir T ; are 
cle ora rectangle. The wi 
i elements of the set i 
Tittey 


uside this region. We shall represent the universal set bya rectangle and its subsets by circular regi 
Tegions inside 


lis rectangle. , ; ae 
Fig. 1 shows (1) The universal set (Rectangle) 
(2) The set A (Circle). 
(3) The elements ae'4> . 3 --—f a 
Fig. 1 


‘nn Diagrams Showing Relationships Between Given Sets 
Type Il. Showing complement of a set 


Fig. 4 shows 4’, the complement of 4. 


Fig. 4 


Type I. Showing subsets 
Fig. 2 and 3 represent the relation B C A. 


Fig. 2 Fig. 3 


Type III. Showing union of sets 
The shaded portions in the following diagrams illustrate the union of two sets A and B. 


AUB A ) B 
(BisasubsetofA) (Disjoint sets) 
cs Fig.7 


Fite 3 Fig. 6 11 AeA 


SEES —"~—~—S—ee—t=*™t 


Intersection of sets 
v O set! and B can 


ong 


a 


5 tees ' 
‘The shaded portions in the above diagrams represent the intersection of A and B. 


‘Type V. Showing difference of sets 


eo \ fou 


Type VI. Showing (4 U BY’ and (ANByY 
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lerad 


Type VII. Showing A UBUCandANBAC 


 LELTAuBuC (shaded) AB 
(ods 3 sane bolas ony 


ta ons 
5 bya ge 


Examples 
Ex. 1. Illustrate the given information on a Venn diagram. 
€ = {4, 5, 6, 7, 8, 9) and 4 = {5, 7, 8}. 


Ce ae 


Sol. 


ae 


i 


—__— eens eves 

Remark : 4’ will be represented by the shaded region as Shown. 

= {2, 4, 5} and Ex. 3. Let&={5, 6,7, 8, 9, 10, 11, 12, 13), 
A={5,8, 11}, B={5, 8, 9, 10} and C= {7,9, 19) 


x. 2, g = {1, 2, 3, 4, 5, 6), A 
B= {2,3,43 | 
z Sol. 


‘ol. 


1 
E A B 


6 7 8 


Let € = {1, 2, 3, 4, 5, 6, 7, 8}, A = {1, 3, 4, 5, 6, 7} and B= {1, 4, 5,7}. 


im the given Venn diagram, find the following sets: 
@c 


¢ (6) A (.) B 
A’ OQ AVC BOC (h) A-B 
C-B OY AYO’ &Bn0O- 


Sets - : saws ineiainia Be 
Sol. (a). = {0, 1,2, 3,.,10}, (6) A= {0, 1,3, 5, 7,9, 10}, me 
(©) B= (3,5, 9}, (d) C= {2,4,5,7},- 
| (QAT= (2,4, 6,8), () AUC= {0, 1,2,3,4,5,7,9,10}, @) BNC=(5}, 


i ** (h) A=B={0,1,7,10}, .  () C-B= {2,4,7}, 
Oa U C) = Those elements of € which are not in A U C= (6, 8} 
~ () (BAO) = Those elements of & which are not in B VC = {0, 1, 2,3, 4, 6,7, 8, 9, 10} 


F haeweyi a 


1. Illustrate the given information on a Venn diagram. Also, di aw a Venn diagram to show 4’, 
b= {a, b,c, d,e,f}, A= {a, c,e} : <a i" 
2. Illustrate the given information ona Venn diagram: - : 


<7 


CHGS 
(\ 


| Use a diagram similar to the following, to show the following sets : 


(a4 Oe m du By | ey 
(@ (4B) OA OB anges <9 


From the given Venn diagrams list the following Sets ; ; 
(QAnB. WAVB! GA (iv) B @ A-B. (UB (vi) Quy 


o 


_ From the given Venn diagram, list the following wn 


6 
BA 
a (OANBNC yi, 
@unsncy OAok (32a 
() (BUCY : 


ree sees Ui OCs M , 3 
The diagram shows 
elements jn them. From 


two intersecting sets 4 and B and the number of 
the diagram, we find that y 
MAB) = 8,n(A)=15+8=23 
n(B) = 8+20=28 
m(AUB) =154+8420=43 ee 
the elements of 4 U &, the elements of A A Bare co 
“ / nMAUB) = n(A) + n(B) —n(4 0 B)=23 + 28— 
"™AOB) + (4.9 B) = n(A) + n(B) i ei 
If and 2 are non intersecting sets and 
n(A) = 10, n(B) = 25, then since 4 A B=$,n( 
Masid. ™(4A UB) = n(A) + n(B) =20 +25 =45 
Also, it is clear from the first Venn diagram that = oe 
(1) ™A—B) = n(4)-n(4N B) =23-8=15 
he, n(4—B)+n(AB)=n(A). 
2) n(B—A) = n(B) —n(4 A B) = 28-8 =20 
: he, W(B-A)+n(ANB)=n(B) 
(3) _ MAUB) =n(4— 8) + n(B- A) +n(ANB)=15 +2048 
(4) AQ) = n(A) + (4) = n(B) + n(B’), where x is the un 
1. Ifn@) = 600, n(4) = 460, n(B) = 390, and n(A MB) = 325, draw a Ve 
@) 4 UB) (b) n(4 UB)’ (c) (A-B) 
E Given; ~~“ m®) = 600; n(4) = 460, n(B) = 390, n(4 0 B) = 325 
DE ODay en) nAne) 8 


Note that 


t 


s _ = 460 + 390 — 325 = 525 
The given sets are intersecting sets. The Venn diagram is as shown. 
(2) AAUBY = n(&)—n(A UB) = 600 525 = 75 
(e) n(A—B) = n(A)—n(4 OB) = 460-325 = 135, 
F Venn Diagrams in Solving Problem: 
The Venn diagram shows 
& = {pupils in a school}, 
A = {those who have a brother} and 
B = {those who have a sister}. 
Vrite down the number who: ~ 
) have a brother (b) havea sister (c) have both a brother and a sister 
) have neither brother nor sister (e) are in the school altogether. 
) Number of pupils who have a brother = n(A) = 85 +525=610 
umber of pupils who have a sister = n(B)=525+135=660 
mber of pupils who have both a brother and a sister = n(A A B)=525 
umber of pupils who have neither brother nor sister = n(4 U BY =95° 
fotal number of pupils in the school = n(€) = 85 + 525 + 135 +95: 10 


Ex. 3. In a group of 70 vps 
caaeinaial d: - 


) — 36-14 = 22, 
a Mathematics, 80 passed 
ematics, find : 


Sol. Let€ : etl te fall the ho | 1 of candidates who passed in English and 
B of those who passed in Mathe 


} Given : n(é) = 
er Oye n(AQB) =n 
-. Number of candidates who p 


—B)=n(A)—n(A OB) = 60-45 =15, 
=n(&)-n(B) = 100-65 = 35. 


(b) Number of candidates who pe 
(c) Number of candidates who 


1, Ifm(G) = 80, n(A) = 48, n(B) = 40 and n(4 ¢ 
(a) n(4 UB) (b)n(AU BY (c)n(A= a ( B) (f)n(4’'nB) 
2, 1f6 = {x|xe N,x<10}, it pga itis: 
A= {x|x is a prime number, x < 10}, B= 
draw a Venn diagram to find : ‘ 
(a) n(A UB) (b) (AB) ()n(AL 
3. Given n(€) = 40, n(4’) = 12, n(B)=15 and BCA 
Draw a Venn diagram to illustrate this information. 


(2) W4’B) 
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4. The Venn diagram shows : 
& = {pupils in class 8} 
A = {pupils who play cricket} 
B = {pupils who play basketball} 
_ How many pupils : : i 
are in class 8 ? (b) play cricket 
‘(@) play both cricket and basketball ? (e) play nei 


Ft 


= {people at a function} 
= {those who asked for tea} 4 
B = {those who watched the ballet} 
Write down the number who: { <e Sab na 
(a) asked ae ; " : ; i (a) asked fo: 
: ©) neither asked for tea nor watched the ballet (d) Be led 
6.Ina group of 30 people, 18 play squash and 19 play tennis, Ho 
plays at least one game ? Lia ea 
7. In a class of 50 students, 22 like History, 25 like Geography and 10 


subjec 


IJE raw a Ven 
diagram and find the number of students who Pea pul Hens eae n 
‘ . (a) do not like History -: ! re ‘ea Seth 
(4) do not like Geography eH 


(6) like neither History nor Geography we 5 ’ 
8. 2000 candidates appear in a written test in Mathematics and General awareness for a Government 
Job. 1800 passed in at least one subject. If 1200 passed in Mathematics and 1500 in General Awareness 
find? s 60~(Qemhse echt bai : 
(a) how many passed in both the subjects? 
(6) how many passed in Mathematics only? - 
(c) how many failed in General Awareness? _ 
In a group of 80 people, 40 like Indian food, 36 like Chinese food and 27 do not like any kind of these 
foods. Draw Venn diagram to find : 
‘a) how many like both kind of food? 
6) how many like only the Indian food ? Jitters es 
c) how many like only the Chinese food? i 
Hint : Let and B be the sets of those people who like Indian and Chinese food respectively. Then, we 
ave n(4) = 40, n(B) = 36, n(4 UB) = 80-27 = 53] 
1 a group of people, two-seventh speak Bengali only and three-seventh speak Hindi only. If 20 people 
peak none of these languages and 80 speak both, find using Venn diagram the total number of people in 
1€ group. : 


tA and B be the sets of people speaking Bengali and Hindi 
y. Let the number of people in the group be x. Then n(€) =x] 


+5 180¢20-2|'° 


’ Vrar p 
veneite ww t yyotat nha Summary of Key Facts 


iL A set isa well defined collection of objects. Der dice 

2, Each thin; in a set is called a member or ele men ED PS bw insciter or, 
3. The Bal tig used to denote ‘is a member of or “belongs to’. Thus, set A, we 
. The symbol ‘e ’ is 


| writexe A. ; ag, 
4. Ifx does not belong to set A, we write x bi 
5. Sets are specified by any of the following methods ees id 1 = (aionths of year), 
‘ “(i Description method : By writing the description 
_ B= {primarycolours} 5 bog 
Er cienlajtsdee ilated ted NAINITAL is written as A= {N, A, I, T, L) 
} =" = “aS ms I 
For example, the ‘etn : 


wre OT ITT ; on f pro; which x satisfies } 
(iii) Set builder form. A set is specified in the form {2 | statement of property 
For example, {x|x isa multiple of 4, x S$ 20} + 
6. A set containing only one element is called a singleton ee visa Pa B are 
7. Two sets are called overlapping py 8 peers “or 74 elemen : : 
i ts if A = 0, 2, 3, 5, 7, 9 B= WY, I, 9s 4s PM ‘ be 
8 if sae a “intl in common, they are called disjoint sets. For example, if A = {letters of 
‘CAT’}, B= {letters of ‘SUN’}, then A and B are disjoint sets. , SE 
9. A set which contains a definite number of objects i.e., in which the counting comes to an end is called a 
finite set, e.g. A = {people on Earth} is a fimite set om 
If the process of counting the elements of a set cannot come to an end, it is an infinite set. The set of 
integers is an infinite set. , 
10. A set that has no members is called the empty set or the mull set. It is denoted by the symbol { } or >. 
11. The number of members in a set is called the cardinal number of the set. The cardinal number of a set 
A is denoted by n(A). as , 
For example, if A = {p, q, r}, then n(4) =3. . 


ih seaaart hh 


he 


. Sets containing equal number of elements are called 
are called equal sets. : 
For example, if A = {letters of ‘TALE’}, B= {letters of MAIL} and C= {letters of ‘LATE’}, then A and 
C are equal sets, while 4 and B, B and C are equivalent sets. _ , 


All equal sets are equivalent sets while 


13. If every member of a set A is also a member of a second set B, then the set 4 is called a subset of set B. 
This is expressed by writing A c B. Ifa set E is a part of a set F, then the set E is called a proper subset 
of set F. This is expressed by writing A cB.” ye ee 
For example, if A = {1, 2, 3, 4, 5,6, 7}, B= {2, 3, 5, 7}, C= {3, 5}, D= {x| xe N,xS7}, thenBCA, 
CcA, CCB, AcCDand DCA. A and Dare equal sets. _ 


alent sets. Sets containing the same elements 


F 


ce 
} a 
“ 


4s %, 


ts are not equal sets. 
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> 
denote ‘not a proper 


tis not a subset of? and @ to 


The symbol Z is used to denote 
set ofitselh, .¢.,A CA 


set of every set, 


subset seus mpty prof 
proper subset of every st Ea 

bsets of a set A is called the power set of A. It is enti 48 ; A, i 
; {m}, {a}, {t}, {m, a} {a, th, {m, }, f ig il ub pet 
lements is 2”. The total number of proper subsets j, 


1,0, 1,2,3} and has 2’, ie. 128 subsety 


3 e. mpty si 

- The set of all possible s 

. For example, if 4 = {m, a, t}, then P{A} = {9 

15. aon number of subsets of a set containing ne 
For example, if A= {x |x € Z,-3<x<4}, then A a ate 
The n is 27-1, i.e., 128 -I, i.2., 12/. Ren riser baits PENS Bias “ 

16. A eee er ciemcats from which elements may be chosen for a particular discussion, It 
is den e as ed 

17. IfA Ce rece co x, then the set of all those elements xy x which do no én 
belong to A is called the complement of A and is denoted by 4’ or 4 ody, 
For example, if € = {digits of the whole number system} 

A = set of digits in the number ‘203786’ then : 

‘ A’= {1, 4, 5, 9} Also, n(E) = 10, n(A) =6, n(A’) =4 = n(€)— (A) 

18. The union of two sets A and B denoted by A U B, is a'set C formed by 
combining the elements of A and B. If A and Bare overlapping sets, then the 
elements that are common to both A and B are listed only once insetC. | 
AUB={x|xe Aorxe Borxe bothA andB}. oy 
For example, if A = {2, 4, 6, 8, 10}, B= {5, 7, 9}, C= {0, 1,2, 3, 4} then [if 4B, thendAUB=p | 

AUB= = {2,4,5,6,7,8, 9, 10},4U C= {0, 1, 2, 3, 4, 6, 8, 10}, | ACAUB BAUR 

é BU C= {0, 1, 2,3, 4, 5, 7, 9} 4 ¢ 

'9. The intersection of two sets 4 and B, denoted by A 0 B, is the set of elements common to A and B 

Gabel »ADB = {x|xe A,xe BS’ 
For example, (i) If A = {x|xe N,x< 10}, 
2 ' B = {x|x is an even number, x < 10} then 
AB = {2,4, 6,8, 10} © 
(4) If A = {letters of ‘MOUSE’}, 
B = {letters of ‘CALL’}, then A 4 B= 9. 
, Difference of two sets. Let. 4 and B be two sets, then ‘A —B’ is the set of elements which belong to A but 
do not belong to 2. 
Thus, | _ 4-B = fx|xe Aandxe B}. 
Similarly, B-A = {x|xe Bandx¢ 4} 
For example, (i) If _4 = {m, 0, u,s, e};B = {h, 0, p, e}, then 
A-B = {m,u, s},B-—A={h, p} » 
(ii) A = {a,b, 0, d, ef}, B= {b, ¢, e,}, then 

a A-B = {a,d,f},B-A=$6 

sams are diagrams to express various ideas about 
ationships between them. Usually a universal 
sented by a rectangle and its subsets by closed 
ch as circles or ovals. 


ANE=4,ANA=A 
ANO=9,ANA =O. 
AANBCA,ANBCB 


el 
————”_ Sst‘ F 


MENTAL MATHS 


E agTse 5 : 4 ; 
Answer True (T) or False (F) in Q. 1 to Q. 14. a fiiierestinig Govels ii the Hbeery) is a set. 
1. pee tieisiocna ye : 4. {x|xe N,x+7=8)} isa singleton set. 
4 Sy pIfe é ’ = " zy 
: eee HF a ee of the word ‘TERROR'} ee Z 2x-1=0}=6. 
6. (|x N,4<x<5) isa finite set. jae — 
eeeifitelye dal ‘} a {else aid <x 10} ae eqvalen et 
8. { ani » (letter in the word ‘DEAR’}, then P= 0. 


358911 
9, If P= {letter in the word ‘READ’}, O= 


10. If (4) =n(B), then A = B. 


Il. If A= 3,0, 1}, then preparer Fh: 
(iv) {0} cA yet aneeies (iit) A=B, if B = set of digits in the number “103. 


(vii) A has 8 subsets and 7 proper subsets : 
(i) n(A) =3 (x) Aand B are equival ay 
12. A= {vowels in the word ‘PALMOLIVE}, B Pueiowe in 
13. A= {first 5 natural numbers}, B= {first 5 prime numbers 
14. Let E= {letters of SON}, F = {letters of MAMMAL}, then 


lent sets if B = set of letters in the work ‘BOOK’. 
the word TEMPTATION}, then A = B. 
} then A and B are overlapping sets. 


(i) E and F are disjoint sets (ii) n(E) = nF) 
15. Let P= {letters of QUEEN}, find is ¥ 

@ P pre (il) n(P) 

(iii) number of subsets of P é (iv) number of proper subsets of P. 

16. If A= {1, 3, 5, 7}, B= (2, 4, 6, 8} C= {3, 5, 6}, find : 

() A AB (ii) A UB (iii) A AC (iv) AUC 

(vy) BAC (vj) A UBUC (vil) AN BOC. 
17. Fill in the blanks : 7 i batt . 

(CY ROY, Ean (1) Un enn (fii) A DH cesecsessene (9) A NO = veccseseenee 


18. Ifn(€) = 18 and n(A’) = 10, find n(A). 
19. Ifn(A) = 20, n(B) = 14 and n(A A B) =7, find n(4 UB). 
20. Answer true or false. 


@ Soe =€ 


Gi) IfA CBand CCB, then AEC. 
UNIT REVIEW —1 


. Write each of the following sets in Roster form : 


(a) A=set of all factors of 30 (6) B=set of letters in the word AEROPLANE 
(c) C= {x|x is an integer, 4<x<4} (@) D= {x|xis a prime number, x < 20} 

2. Write each of the following sets in set builder form : 
(a) A= {0, 1,2, 3,4, 5, 6,7} (6) B= {..., 4, -3, -2, -1, 0, 1, 2} 


(c) C= {0, 1, 8, 27, 64, 125, 216} 

3. Which of the following are the empty set ? 
(a) A= {x|x+7=7,xe N} 

(c) C= {x|x+1l=x,xe N} 


(6) B= {x|2x+9=1,xEZ} 
(d@) D= {x | x is an even prime} 


4. State which of the following sets are finite and 
(2) Set of planets in the solar system 
(ce) {x|xe N,x> 8000} » 
5. (a) Find all possible subsets of the set A = {5, 7, 9}- 
6. Let A= {letters of KALKA} and B = {letters of KOLKA 
statements is true or false for the above sets : 7 
(@) AcB (i) BCA (iit) AQ B=A- 
7. Let A= {x:x=3p,p <7}, find A when : j 
Oe HEY g=Z 
8. If & = {digits of our number system} 
A= {Prime numbers between 1 and 10}, B= {multiples of 
(a2) AUB ANB (O4 ae 
© Ava. QAOB 1 ¢(g)A-B et 
9, Let& = {x|xe N,5Sx<21} and A, B, C be subsets of & given by 
A={x|xis a multiple 2}, B= {x |xis amultiple3} and C= {x|xe W,x }, then ve 
@ Av BY=@'n B) () (40 BY=(4'0 B) () A-B#B-A 
@ A-B=AnE (e) n(A UB) =n(A) + n(B)—n(A OB) bens 
() n(A)+n(A)=n@) (ge) (8B) +n(B)=n(G) 
a a m(6) = 45, n(4) = 22, n(B) = 18 and n(A UB)=38, find n(B) and n(A0.B). 
. Use capital letters and the concept of is a subset of to describe what each Venn diagram below illustrat 
— ; es, 


12. From the adjoining Venn diagram, find the following sets: 


(t= 0 (b+) ANB’ 
(c) ANBAC oO 
(e-) A-C QESCr se . 
© C-B — @) AuBy 


@ (AUBUCY ~~ st a ae 


ree “ 1 Rational numbers) - F; 
integers an our wish to find a suitable numbers 
ed the system of natural numbers or 


of whole numbers : 


ive integer and obtained the complete 
system of integers : 
TorZ = { 

The positive integers are 1, 2, 3, 
The negative integers are — 1, —2, 
Zero is neither positive nor n 
Next fractions were considered and 


Q= {Numbers which the , where pand q are integers and q # 0}. 
All these are rational none - 


Buta a number like > A or Ai is not t defined an 


H 


Properties of Operations on Rational Nun be 


| The operations of addition and multiplication obey all the laws ional numbers (Q ) that they obey in 
integers (Z ). In addition, they have the inverse pro 


The table below lists the properties that hold fe 
Addition 


1. Closure 
a+ bis a unique rational number. 


Se Se'4 I 
Ex. = +==—, whichi 
er is a rational numbe: 


2. Commutative 


24 


3. Associative 
(a+b) +e=at(bte) 


4. Identity 
There is a rational number 0.such that 


at0=0+a=4 


5. Additive Inverse 
For every ‘a’ there is the rational 


number — a’ such thata + (—a) = 0 


Ex, Since 24-2) =, therefore 


2 
- js the additive inverse of 3° 
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3. Associative 
‘(ax b)Xc= ax(b x¢) Hess & 
ee edge 


} * 


TTY Ce Ne, ae 
Ex, (4x} =—=-+ e et 
2, B/id 2 (3 a)mng: 
4, Identity ~ 
There is a rational number Lsuch that 


5. Multiplicative Inverse » 


For every ‘a’ except 0 there is a 


il 1 
rational number — such that al 


SIntep eee : 
Ex. Since 75 =, therefore, : is the 


Pa 5 
multiplicative inverse of 7 


6. Distributive : a(b +c) =(a x b) + (ax c) 


(; | (2 ) (2 ; 8 
x| —+= |=| —x= |+| —x- |=—. 
Sb NGS). NH TY! 135 


Density Property of Rational Numbers 


Between any two different rational numbers, there are infinitely many rational numbers. 
To find many rational numbers between two given distinct rational numbers. 


I 
Method: Let the given rational number be a and b. Then q, = i (aah); % = 54 +b), 


mi 1 
3-5 (q,+5),9q,= 2 (q, + 6), and so on. 
In this manner, we can find as many rational numbers as we please between two given 


distinct rational numbers. 


z » x.1. Find three rational numbers between =and ; 


Sol. Let g,, 4, 7, be the three required rational numbers, Then 
1/1. 1)..1/3+5)_1,8 4 . 

q = =| =e] | = — xX — = — .. 

u 2\5 3) 2\ 15 2 15 15 


1/4 1) 1 +) Ie ote) 
—| — += J==—| —_ ] = =X ES 
215 3) 2h 15 ) 2 15 10° 


: + and—. 
= ates atc it 35 5 15” 10 60 
i eeepc i tee Nt ak r Line. ‘ 
P ntation of. anal aby bie ting it on the number line. — 
| number bas 4 corresponding point represen 3 ve 
Every rational Hie ¢ that integers can be represented by taking positive integers to the right i ¢ point 
iccessiv. 

0 ont aeguc vena left of the point 0. ree us ees i tom pee two sui ive integers to 
be unit length. As we know integers are also rational numbers eee 


tana -2 onthe numberline. = 
ae ' ig F ? a 4 


Ex. 2. Represent 5 


Sol. 


To represent = on the number line, we divide the unit length between 0 and | into 5 equal parts and 


= 
take 2 out of the 5 parts. Then A RTECS = 


ley 


Similarly, - = can be represented by taking the unit iengti between 0 and - -1. 


Sol. a4 and = ferent 
3 3 


149 a eV ID Sty 
Tore 14 42 ft eee We Leo 3 Re { 
Present — or 37 Start from 0 and take 4 full units. Divide the unit length between 4 and S into 3 
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14 (4 + 2) Similarly point Orep,, 
equal parts. Take two out 3 parts. Then the point P represents ~” 2 ey “eh 


3 

Irrational Numbers £4 8 
You have learnt that one of the chief properties pie a 
can be represented as a repeating or a terminating decimal. an 
numeral that is non-repeating and non-terminating, b.e., ih 
@ Start with 0.43 ee 
(i) Annex the digits 433, making 0.43 433 mie) 
~*<(iii) “Annex the digits 4333 making 0.43 433 4333 f ; * a 

(iv) Continue annexing digits following this pattem : 0.43 
If We continue the process indefinitely, we will construct a ; 
of different blocks of di gits. The number so constructed is not ane 
always be expressed as a repeating or a terminating decimal. We 
numbers. Notice that the word “irrational” is formed by attac 


word “rational”. Thus, an irrational number is not a rational number. 
word ‘ratio’. 


aoe or -(4+3) on the left side of 0. 


[ Irrational numbers om 
From the example of the irrational number taken above, : 
always some set pattem in the sequence of digits in the non-repeating I 
will now tell you about irrational numbers whose decimal numerals do no 
will see, square roots such as ¥2, V3, V5, are such numbers. 
@ Draw a number line as shown. 
(ii) AtB, draw a ray m perpendicular to /. 
~ ii) On m draw a line segment BC, one unit long. 
(#v) Draw segment AC. 


(v) With 4 as centre and radius AC, draw circular arc which 
intersects /. Call the point of intersection D. L 


Now two questions arise : maar : 

(1) To what number (if any) does the point D correspond? 

(2) Is this number a rational number? : ~ 
Consider the first question, “To what number does the point D correspond ? 


i 


AB = BC=1_ 
(40? = (AB +(BC? _[Pythagoras’ Theorem] 
AC = 17+ 17? ; ™ 
ee (C0 it Hi 


AC = 2,80 AD= 2 b 


fore, the point D corresponds to the number ¥2. : ee ay il find 
ou find the a root of 2 by the division method (you will learn this in the next chapter), you will fin 


4 r 4 OY egipest Sao = aloha 1. 
t /2 can be Trepresented by the non-repeating decimal 1.41421356237 ... and so it is irrationa 


a Te a =o = ae 


_eeeeor”—~_—“—w—wl 


Number System 


J3 = 1.732050807 ... is an irrational number. 


Ji7 = 4,12310562561766 .. 


2 14635... isan irrational number. 
Vi19 = 10.9087121 — 


= i i i | number. 

¥5 709975947 .. 1s an irrationa! 

Pi the square roots of certain numbers. They also result fi 
mbers occur 


‘tar 
Similarly, _ is an irrational number. 


Irrational nu 
Pa ry eee f an circle to its diameter is the irrational number 
r io of the circumference © y 
ie spe, AT eitne 1932 384626433832 7950 2884 19716 939 9375 1058 2097494 ... 
The Wheel of Theodorus 


Theodorus of Cyrene, who live 
discovered the construction below, 


5 B.C., was 2 philosopher of ancient Greece. It is said that he 
refore called ‘the wheel of Theodorus.” 


d around 42. 
which is the 


Real Numbers 


The Real Numbers 
If we combine the rational numbers and the irrational numbers, Rational lvational 


we get real numbers which we denote by R. 
The following diagram shows the relationships among the different 
kinds of numbers of the real number system. 


Numbers Numbers 


-Real Numbers 


Rational Numbers Irrational Numbers 
Integers Non-integral 
Rationals 1j/Q)R 
Zero Positive Integers Negative Integers 
Whole Non-Zero 


Numbers Whole Numbers 
(Natural Numbers) 


suum 1 sc biker NS Ange neem eatin At 
i num 
an jrration?, 


the rational number : 


ont 
~U 


apaumber "3 ninteger | 
are barge sin the L 
. while pre negative, OF ZrO: sis mo wi ah at si “i it Nea, 
js either POS! nor negative. eax ates 4 § 
aninteger Ser either positive Thus, the Whole ‘ARIES is ‘aia 
? sod ae inte oie either 8 natural number oF 2670, TB EEOGORBE SECT RHEE COS EIT Pal iy Hh, 
nu i 
nek ae more number 0 is 7 “adds number. Thus, the natural number 2.is anon-zero Pieler 
number is an07-2670 . ey 
5, Anatura - 17 2 Lane tial ody acer sama bn 
umber System sich sealed MoisiMenos of |, 


eal Ni 
properties of ue R fie system , of rational numbers may be Sepoved uo oie to the em of real Tube 
under. “ ; ' : ec n, 


ie, zero is the identity eleme 
for the operation of addition. 


_. For each a, there is a unique real For each a= 0, there is a real Umber 
_ number (— a), called the additive: 
me “inverse of a, such that 


J) 
oe called the multiplicative ‘ avi Y 


jue fegy4 


_ inverse oe a ouch ae 


es) - Coe 0. Be SHE ccna 


aoa 
ax(b+c)=(ax b)+(axc) ‘Left distributive property. 
(6+ c)x a=ba+ca. . Right distributive property. 


7, Order. The real number system is ordered, i.e., if a and b are different real numbers, then either a<b or 
a>b. 2 

8. Density. The real number system is dees that is, between any two distinct eal numbers, there is 

always another real number. Consequently, between any two real numbers we can find as many more 

real numbers as we wish, 

The ninth property of the real number system is one which is not shared by the rationals. 

Completeness. The real number system is complete. We went on filling more and more points of the 

umber line by repeated extensions of the number system. The Process is complete with the creation of 

eal numbers and no more. gaps are left. 


For each real number, there i is one and onl 10 
For each point on a number li 


int on a number line. 
al number. 


Number system 


pondence between the set of real Numbers and the pe 
An Cee Tie Tha vchaaieibledétoelice, the aay Statements above are Called the come 
number line, The ni m 
sphere of the set of real numbers. Tee aritnde ports 
Because of the completeness property, every point in the jis 
of number lines to represent the fact that ber, It would be aang . 
haded part is the graph of a real number. shown at the right is the graph Of a set of rational Numbers, 
ponents to suggest, for example, Lila saath portion that do not have rational coordinates. 
‘because there are infinitely many points in U z 
Ex. 4. Graph the given set on a number line, x for which x $3. 
-—_(@) The set ofall postive real numbers aay 
(b) The set of all real numbers x for ; shown as a shaded or solid circle to indicate that this point is 
Sol. Notice in Fig, (a) that the np is shown as an unshaded or open circle to indicate that this 
included in the graph and the indicates that the graph continues indefinitely to the right, 
noitt 1 . (b) the shading ae 
point is not included. In Fig. ( 


9 4 65 


Fig. (6) 


Ex, 5, Specify the set of real numbers with the given graph : 


et ies -3. 
_ Sol. (a) The set of negative real numbers greater than ” a a negative 
Note that ‘0’ is no included in the graph because ie : Wyreal number. 
(b) The set of all real numbers less than or equal to 2, i.e., x < 2, xis : 
1 V5+W7 + J12, 7-3 47-3- Ja 
4, \2+V2 #4. This is equal to 2y2. 


43 +33 =(4+3)/3 =7/9- 65-5 = (6-1) /5 =5V5. 


3. Ifa and bare two tational numbers, then 
Saba » 


avete ana fe = ies 


x 0 =\255 = 0x5, a7 - 3x3x3 =3y3 
37.588 |g q M10 W525 x3 -/5 
3B 3 — Sien\ 
Rationalisation be ieee 
The process 


ce Ke 4 
of multiplying an irrational number by its 

isa rationalising factor? If the product of two irrational n 
called the rationalising factor o 


For example : 


mu 
OVIxV7=7, ». 7 


7 is a rationalising factor of 7, 


ale tt 

rationalising factor is called rationalisation. Wh; 
umbers is a rational number, then each number | 

f the other number. - Pest 


2 


& 


EE 
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‘are rationalising factors of egy) | 

in2-V8) (24) =o) <4 Sat 2 2a ant 24s aee i 
2 ; S 

cin ( Vit +3) (Yit- V3) =(Vt1) -(V3) =11-3=8, 

.fiT-+3 and JTT—V3 are rationalising factors of each ole, sy yy hy 

Rationalising the denominato’ a ~ 


: 


GHD (a-haay 


: Type L oom “pel ber, an 
Ex. 6. Say by rationalizing the denominator ofeach ri num! y 1 En 5 4 te 
‘hg | * “4 HG 
@- 0) 5 ete a re ai 
Sol. (a) To fationalize the denominator of 7 , multiply by Bs where /3 is the raioniisg factor 
44 5 43 Ag | 
=e re a 3. 
3B 3 . 
tre a lll 
0" Foo 
2 5h Ae 2V5_ 


ore oR re 3x5 15 


34V2 v2 V2(3+V2) _aVa+2 3Y2+2 
PaO Rn a2 os ahd 


‘Type I. 
Ex. 7. Simplify by rationalizing the denominator : 


1 V6 
2) ODF 


oS laerah 443 _ 493 443 _ 44v3 i 
> 
i 


aa 
aa _¥6(v2-N5) _vin-v50 
Des 


) | v6 
ee © a5 ca 


me 2S 


SS C”_~-=~—<~ti‘=s 


Number System 
3, Given the following real numbers * 


= a 
3 =2 0.03, 
5,0, V3, 5, V8, 6.37, % 4 “ak 


i (b) Whic 
a Be ae es Which number is nei 
= (d) Which are negative integers? (e) ae 
| 4, Write True or False to describe each sentence : eo i oo | 
f (a) All rational numbers are real numbers. OS sesigeeal tees i 
(c) Some real numbers are rational numbers. e num 

irrati r. 
(e) No rational number is also an irrational num 


t hat i Pp mber. 

ee. ae if ; poral, numbers, but not for the integers. 
iplicati t holds for : 

| 5. Namea multiplication property thal Pc oaeats a Saal Ocal cater fs 


s) 


hare irrational? —(¢) Which are positive integers? 
ther positive nor negative? 


| 6. Tell whether each decimal numera RP OR (d) 0.724 37475 
(a) 0.578 (b) 0.573 333 (c) 0.6 20 aa ee 
|e) 0.638 75471 «.. (f) 0.471 717 1 .-- (g) 283 

@5 oe (j) 2.309 87 (kb) 0.585 885 888 ... 

1 i} . 
7. State True (T) or False (F): 
Poeaeiae 8403-23-03 OO J44+59=5Vi3  @) V5-V3=V2 


8. State the rationalising factors of : 


(a) V6 (b) 25 (c) 3+V7 (d) 4-23 
9. Simplify by rationalising the denominator : 
1 4 8 342 a 1-3 
@ ey (b) V7 ©) 3 (d) V5 é TRE 


10. Simplify by rationalising the denominator : 


6 
OF 


3 8 ik 
ORDA OO fri Ongerys * >° Na 
11. Given a number line are the following sentences true or false ? 
(a) For every point on the line, there is a rational number. 


(8) For every point on the number line, there is a real number. 


EXERCISE 2 (B) 


Multiple Choice Questions 


28 
Ae rr expressed as a rational number with numerator 4 is 


4 


ae 4 
oe OF (©) S 
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of the following set of rational numbers is arranged in ascending order 7. 


7 
2 
opel | 74 


5. What number should be added to => 


+15 
Orr 
“1 10% 


1 
Fae boas —-+- —_— 
GE a equals 


(61. 
Ts Which property of multiplication is not involved in the following : — 


“32x ¢=Gx4)x4=8x(4xt}= 8x1=85:0, 


(a) Associative property NV oval Gin (6) OU paaahe inverse property 
) Commutative Property ens Oe Ad) Property of I 


36)x| 3)x(2). (3 ) eal 


a) 64 (0) S14. each 


Which of the following statements is true ? uN 


4 ee oes) 10) (17 10 
Si lrs}s oe m0 (52) (5-4 
9 9) \2I Piel 20 40) 3 \20 3) \40 3 


28 yah 


me 2 oe BN see eee ee 


Number System __.- 


lara — — ———— es 


10. By what rational number 


i, 


(e) None of these 

15. Arran: 3 3 3. ai + 
ee sey 9! 1ocne) 
___The answer is: 


! i a 
(56% (B56 (a)56 5% 


16. If {5 = 3.88, the value of ,|= con 
(a) 1.50 


17. If j2 = 1.4142, then the value of a 
(a) 1.4142. °°. °.1°(b) 4.1412, i — (@)0.04142 
80-112 . pe 
se The value of Ja5— 163 is 


OF Oly 
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Chapter Wrap Up 


Summary of Key Facts: 

- Numbers which can be expressed in the form of terminatin; 

numbers. 

eg, < = 0.109375, 5 = 0.416 are rational numbers. 

Numbers which when converted into decimals are expressi 

decimals are called irrational numbers, aie Be 

8, V2 = 1.41421356237 ... is an imational number, oe. 
Foxe nnot be found, 
An irrational number cannot be expressed in the form F where ¢ 
The totality of all rational and all irrational numbers is called 


The natural numbers, whole numbers, integers, non-integral 
the set of real numbers, 5 

Notations ; ; 

Natural numbers : NV = {1, 2, 3,...} 

Whole numbers : = {0, 1, 2,3, 

Integers : Z or I= {.. -3,-2,-1, 0, 1, 2,3, ...} 


Rational numbers : @ = {Numbers like a, Shih 
: 3 


which are expressible in the form Pq #0). 
q 


Factors and Multiples 


Factors and Multiples 


* 


‘called its multiples. 


| Exact divisors of a number are called it 
| on multiplying a given number by whole nur S 


Numbx ers obtained ¢ 
For example : If we consider the mathematical sentence, 3 x 7 = 21 
then 3 and 7 are the factors of 21 and 21 is the multiple of 3 as well as 7. 


1. The number 1 is the factor of every number. 
2. 1,2, 3, 4, 6, 8, 12 and 24 are all the possible factors of 24. 
43. The multiples of 3 are 0, 3, 6, 12, 15, 18, etc. or 3, 6, 12, 15, 18, etc., are the non-zero 
multiples of 3. In the book, unless otherwise stated, when we talk of the mulitiples of a 
_ given number, we will mean the non-zero multiples. 
4, 24 is a multiple of any of the numbers 1, 2, 3, 4, 6, 8,12 and 24. 


1. Prime and Composite Numbers 
" . EP 5s &: ee are Prime numbers. A prime number has exactly two factors, itself and 1. 
8? y any number other than itself and 1, Note that 1 is not a prime number as it has 
only one factor. ; 
h tural ‘ Soe 
Ps Sees ae nee te are not prime numbers are called composite numbers. These 
should be noted that 1 is neit actors &.84, 6,8, 9, 10, 12, 14, etc., are all composite numbers. It 
m Co-primes : Every pair ee # prime number, nor a composite number. 
7 é, 0 natural num! . “ 
pair of coprimes. e.g., (3, 5) (5, 6) 6,11) eee go common factor, other than 1, is calleda 
mu Twin Primes : Prime numbers differing te hee Raia 
eg., (5, 7), (3, 5), (11, 13) etc. are twin prin alled twin primes. 
us Prime Triplet : The set {3, 5, 7} of three donseeinive Giles j : ‘ 
2, Even and Odd Numbers a ‘© primes is called a prime triplet. 
u 2,4,6, 8, etc., are exactly divisible by 2 is : 
aw 1,3,5, 7,9, 11, 13,15, 17, 19, 21, etc are 
by 2. x 
mw Note that zero is neither even nor odd i :ddtn ne 


3. Prime Factors 


dare called even numbers. 
co odd numbers as they are not exactly divisible 


A factor which is a prime number is called a Pra: 
36. Of these 2 and 3 are prime numbers Prime Fa 
Rewriting 36 as a product of prime factors 
2x2. , 


ctor. All factors of 36 
ese are called prime factors. een 


We have 36 = 
2*2%3x3=2)x3" We write 2” instead of 


—-— —————e—ee—e—eee—'—ee SS 
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‘The prime factors of 630 are obtained as follows : 


630=2%3 3 * 


any un Ww Ww 


mber as a product of | its prime ain S 


To express a natural nu 
] number can ano! be me 


factorisation of a natura 
For example : 
56=2x%2xX2xX7=2%7 
450 = 2x3 x34 58 572 2s 
Divisibility Tests 
A number is divisible by 2 
. Anumber is divisible by 3 if' the sum of its digits is divi 
the digits =9+2+7= 18 which is divisible by 3." ox 
‘A number is divisible by 9 ifthe sum ofits a divis 
its digits =6+5+7=18 which is divisible by 9. © 
number is divisible by 5 ifits last digit is 5 or 0, 2» 
‘ 7 is divisible by 11 if the difference between the sum ao and the 5 my 
‘the digits in even places starting from the units place is 0 or divisible by U1, 2g., in 1210, the sum of ty 
d igits in odd places isQ+2=2, and the sum of the digits in even Wee is1+1= os The eect betwee, 
‘the sums is 2-2 = 0. Hence it is divisible by 11. 
In 41679 sum of the digits in odd places is 9+6+4= 19. Sum of the digits in even Bice is 7+ 1=3 
11. Hence 41679 is divisible by 11. 


| Difference between the sums is 19-8 = 11. This is divisible by 
aid Meee ee The number Ber is even os eek by3, 


~ Anumber is divisible Eby! 6 a it is even 
| It is divisible by 6 also. ' aser se 

‘Remark : Ifa number is divisible by two coprimes, then it is also divisible by their product. 
eg,, the number 30162 is divisible both 2 and 3. Itis divisible by their product 6 6also. 


ber which must be added to 6313 to make it divisible by 3. 
The sum of the digitsis 


if the last digit is a: r UX 


ie 


Ex. 1. Find the smallest num 
Fora number to be divisible by 3, the sum of its digits should be divisible by 3. 


6+3+14+3=13.. . Ifwe divide 13 by 3 the remainder is 1. 


The least number to be added is 31 = 2. 
Dn adding 2 to the given number, the number becomes 6315, which is divisible by 3. 


mall EXERCISE 3 (A) 
ick out the prime Heil composite numbers from the owing atitalal 


Sol. 


Pat 


r 


4,17, 20, 9, 31, 64, 934, 87, 37, 19, 2, 5,36, 13, 119, 3 _ ang Ob - 
Dideatisy, the eyen and odd numbers among the numbers ie Glee Pee 
9 you think there are 18 prime numbers less than 50 ? Find out, we 


(5427 
oe 


The greatest factor that Poe 

Factor (abbreviated as H.C.F. 
For example : If we find the factors of 24 and 36, then we see tha 
Factors of 24=1, 2,3, 4,6,8,12,24 : 

Factors of 36 = 1, 2, 3, 4, 6, 9, 12, 18, 36 

The common factors of 24 and 36 are 1, 2, 3, 
*. The highest common factor (H.C.F.) is 12. BA bl ikeBe * ; 

There are two methods to find the H.C.F. We: illustrate each of them by an example. 

= Method 1: Prime Factorisation Method for it 
Ex. 1. Find the H.C.F. of 72, 120 and 384, _ ‘ae 


Sol. Resolving each of them into prime factors : 


hese 12 is the highest. 


i 


2x2x2x3x3=23x 32 
2x2x2x3x5= 23x3x5 ake 
2% 2%2*2%2% 2 2 agian 


120 
384 = 


you will find that out of 23 apy 


I 


If you observe closely, 


mee powcsia ang. 2 ‘the fest] power i is 2 and out of 3? and 3, 


Sts 
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eB 
*. H.C.F. of 72, 120 and 384 = Product of the least powers of common prime factors 
=23x3=8x3=24. : 
= Method 2 : Long Division Method 
Ex, 2. Find the H.C.F. of 910, 1442 and 7245. 
‘on or continued division method. 


Sol. When the numbers are large, we use the long divisi 
First we find the H.C.F. of any two of the given num umbers. Let us take 910 and 1442. 
910) 14421 Now we find the I 
— 910 —— 
ee 
532 
— 378 
BASE 
 —308 
ig 7142 
 -140 
1D05 
=70 
ee acne Spy cole a 0 
|" Hence, H.C. of 910, 1442 and 7245 is 7 ae 
<¢ Common Multiple (L.C.M.) ee 


oe Bois bea 
The multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, G6), 40, . 


The multiples of 12 are 12, 24. 36), 48, . 

The multiples of 18 are 18,36), 54, . 

The least common multiple (L.C. M) is 36. 

To Find the L.C.M. 

To find the L.C.M. also we have two methods. ° 
= Method 1 : By Prime Factorisation 


Ex. 3. Find the L.C.M. of 36, 63 and 77. 
Sol. Prime factorising each of the numbers 36, 63 and 77 


2 | 36 3 | 68 ti 97 
PAs ee ; {i 
aro (og te 1 
ares 1 
1 t : , F 
63 = 3X3 0=3 Ray — Fd THE 


36 = 2x2x3x3=27x 3%, 


————a™~—~—S——s—(élhlhltlttete 
s f#2 
Factors and Multiple: uments terms containing highest paws of all factors. 
L.CM. of 36, 63 and 77 = Prodtt ty = 2772 
: in Ne Aci 
m Method 2: Common Division ; 


,».C.M. of 2 


ving remainders 4, 5 and 6 


Ibe exactly divisible. Similarly, 
and 261 respectively and find the 
1624 — 4 = 1620, 1730 —-5 = 1725 and 

*. The required number is the H.C. 


45) 105 (2s BROS 
and 255 is 15. 
M3. bee 4.101030 ee a Gay} ip 
asa 


~45 
0 
“. H.C of 1620 and 1725 is 15. 


Baas bs rye 
ectively. Find the maximum 
three tankers exact number of 


Ex. 6. Three tankers contain 585 litres, 
capacity of ac 
times. . 


819 litres an 
ontainer which can measure the milk 
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: 5, 819 and 702. 
Sol. The required capacity is the H.C of Now we find the H.C.F. of 117 and 702 
- a Bd ieesx 


Taking 585 and 819 first. 


SSM 


H.C.F of 117a 


HGR of 585 and 819 is 117. 
s 117. : 
f the container is 117 ineeeal 


digits exactly yale y 1S) 28, : 36 2 


HGF, of 585, 819 and 7021 
Hence, maximum capacity 0 


Ex. 7. Find the least number of five ve 
CM. of 16, 28, 36, 42 oat 


aa 


} Sol, First we find L. 


LGM, =2*2*3* 7x4x3=1008. 
The least number of 5 digits is 10000. 
Dividing 10000 by 1008, we have 
1008) 10000 (9 
: ca 9072 
928 


«. Least number of five digits exactly divisible by 1008 = 10000 + (1008 — 928) 
= 10000 + 80 = 10080. 


Ex. 8. Find the LOM. of two numbers, if their product is 8064 and their H.C.F. is 12. 
Sol. Product of the two numbers = Product of their H.C.F. and L.C.M. 
I2xL.CM. = 8064 = LCM. - oe = 672. 
Ex. 9. TheL.C.M. of two RInDerA is I times thelr HCE. The difference of H.C.F. and L.C.M. is 240. If 
one of the numbers is 66, find the other. 
e H.C.F. bex = L.C.M.= 11x 


Sol. 


240 
1lx-x=240 => 10x=240 = x= =24 


| = 24 and L.C.M. = 11 x 24 = 264 
ct of the two numbers = Product of their H.C.F. and L.C.M. ~ 


HGE.x LCM. 24x264 © 


» Other number = EEN = OT = 96, 


ven, one number = 66 


aSSa__—~“"SX=—s—(_—eeheheFefeesesése 


Factors and Multiples_ 


A 


iy 2 leaves a remainder of 3 in each 
x. 10, Find the least number ¥ 


. of 8, 12, 18, 32 
2x2*x2x3x3x4=288 
uired number = 288 + 3 = 291, 


“LCM. of 7, 35, 49 = 


6 
. Required H.C.F. = 5° 


we 


L.C.M. of the given we 


LCM. of 6, 24 and 42 = 
H.C.F. of 7, 35 and 49 = 1 nae 


are 168 
7 Required L.C.M. = aime 


Fae 
1. Write down in prime factors the] 
(a) 23 x 32, 2? x 34 
(c) 2? x 3° x 5,23 x 3? x 5? err 
2. Find the H.C.F, of the following by pr 


(a) 225and135 (b) 65, 78, 104 (@) 84, 144, 360, 420 
3. Find the H.C.F. of the following by long pint os: 
(a) 703, 1387 (b)966, 2940 and 12028 and 12772 


4. Find the L.C.M. of : ’ 
(a) 33, 84, 77, 28, 56 


(6) 25, 50, 75, 100 
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5. Find the largest number which is a factor of 63, 483 and 777. : 
6. Find the smallest number which is a multiple of each of the numbers 91, 56and104. sj, 
7. Find the greatest number that will divide 1460 and 2780 leaying a remainder of 3 and 7 respectively, 
8. Find the least number that is divided exactly by 15, 18 and 45 leaving a remainder of 5 in each case, 
9. Find the greatest number of 5 digits that is exactly divisible by 14, 18, 28, 48 and 60. 
10. Find the smallest number of 6 digits that is exactly divisible by 40, 35, 85, 119, 136. 
11. Four children step off together while going to school. Their steps measure 25 cm, 30 cm, 35 
45 cm respectively. At what distance from the standing point will they step off t Sie re ae 3 m and 
12. Find the size of the largest square tile needed to pave the floor of a room, given th 
> e | id 
the room are 8m and 6 m 40cm. Also find the least number of square aie, needed - ated 
13. Find the smallest sum of money which can be divided into an exact n bn i 
of 15p each or 1 Behr? 1:50 \cach umber of shares either of 50’ p each 
14. A school teacher divided his students consisting of 224 boys and 336 girls, i a eee 
classes, so that each class of boys should have the same number as Lee: + g esa eve equal 
number of classes, Oh a Find also the 
bien Make oes ais 71 x8 
. The L.C.M. and H.C.F. of tw: F ae Meee 
15. om ani of two numbers are 462 and 22 respectively. One of the numbers is 154, find the 
A oe ie ane a as ae oe number is 29, find the other, = 
, The L.C.M. of two numbers is 13 times their H.C.F. If the sum of th DUB RS .A1o { 
of the numbers is 65, find the other. ° L.C.M. and H.C.F. is 560 and one 
18. Find the H.C.F. and L.C.M. of: 
oa ae 8 16 24 cm 
Ox 55 Daaray se 
B95, 11 33° 55 
19. Can two numbers have 45 as their H.C.F. and sient ie el 
20. Determine two numbers nearest to 3 ate: Pet Cr 7 Give reasons tp support your answer, 
. De est to 3000 exactly divisible by 5, 7, 14, 15. 


t } 
1 G4 


EXERCISE 3 (C) 


Multiple Choice Questions 
. Which of the following number is exactly divisible by 11? 
) ss (b) 245642 (c) 315624 (d) 415624 
. The difference of the squares of two consecuti i is divisi i 
a cutive even integers is divisible by which of the following 


(a)3 4 ()6 (a7 
3, The difference of the squares of two consecutive odd integers is divisible by which of the following integers? 
(a3 6 (97 (a8 


4, How many of the following numbers are divisible by 3 but not by 9? 
2133, 2343, 3474, 4131, 5286, 5340, 6336, 7347, 8115, 9276 
(a)s ()6 ; (1 
: None of th 
5. Which of the following has most number of divisors? 9 ha 
(a)99 (6) 101 (c) 116 (d) 182. 


6. H.C.F. of 4 x 27 x 3125, 8 x 9 x 25 * 7 and 16 x 81 x 5* 11 « 49 is: 


(@ylsotiee 2225) Ihr Sy aG ae Se ore (a) 1260 
7. The H.C.F. of 1.08, 0.36 and 0.9 is of {aw 
(a) 0.03 (6) 0.9 0.8 AR 


8. A rectangular courtyard 3.78 metres long and 5.25 metres wide is to be paved exactly with square tiles all 
of the same size. What is the largest size of the tile which could be used for the purpose? 


(a) 14cm : (6) 21 cm _ (c) 42cm (d) None of these 
9, The greatest number of four digits which is divisible by 15, 25, 40 and 75 is: 
(a) 9000 (b) 9400 (c) 9600 (d) 9800 


0. A, B and C start at the same time in the same direction to run around a circular stadium. A completes a 
round in 252 seconds, B in 308 seconds are C in 198 seconds, all starting at the same point. After what 
time will they meet again at the starting point? 

(a) 26 minutes 18 seconds (b) 42 minutes 36 seconds 

(c) 45 minutes (d) 46 minutes 12 seconds 


ED == 
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Summary of Key Facts 
1. A factor of a number is an exact divisor of that number . 
2. 1 isa factor of every number. 
3. A multiple of any natural number is obtained by multiplying this number by natural numbers 2 See. 
4, Aprime number is a whole number Sreater than 1 which is divisible only by 1 and by itself. A natural 
number greater than 1 which is not prime is called a composite number. The number | is neither prime 
nor composite. 
‘ Cosh numbers which do not have acon prime factor are called co-primes, e.g. (2, 3) (3, 4) 
6. Prime numbers that differ by 2 are called twin primes 
7. Tests of divisibility : A number is divisible by ‘6 
(i) 2, if the unit digit of the number is either 0 
ee or 
(ii) 3, if the sum of the digits is divisible by 3 an even number. 
(iii) 4, if the number formed by its digits in ten 
(iv) 5, if the unit’s digit is either 0 or 5, 


(v) 6, if itis divisible by both 2 and3, i. iri: 
by 3. Le, ifit is an even number, and the sum of its digits is divisible 


$ and units places is divisible by 4. 


(vi) 8, if the number formed by its digits j ; é f 
(vii) 9, if the sum of its digits is divisible faa 8, ten’s and units place is divisible by 8. 
(viii) 10, if its unit’s digit is 0. : 
(ix) 11, if the difference of the sum of its dioite ; 
place) is divisible by 11. * digits in odd Places and in even places (starting from the unit’s 
g. The process of writing a composite number 


‘ as th : 
of the given number. © product of prime factors is called the prime factorisation 
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9. The H.C.F. of two or more numbers is the greatest number that divides each one of them exactly. 
10. The L.C. M. of two or more numbers is the least number that is divisible by all these numbers. 


simbh ze and. er sedabil ott 


Spierignchs 5 -estHerg-09 Hollis osc -.: 9 
ef 
: f ; ; 
ALTE : SS. - 
{ech atcteneth ah goaela pling Whe ans: i 
i wih ee 19 taal oi): bk ssi Mowe mw ef tte ae xP yO Sarai 
t Ga ; har 
‘ ai) hassling hag oil = berbrgit ai Siar ye . 
Cyd aldtimvib 2 ai1g 
ie 0g 
2) f “i Dag eagalg bho eed 


D out 16 me ad ty sot i 


TAU SGOT eles TORT SlLaoeeOS B 


Fractions 


What i isa Fraction? 
aatey 


o A fraction is a nenier pee Ceres are of a eroup: ‘Fractions ¢ are written in the form Bs where 
a and b are whole numbers and b # 0. The GibieLec a is called Wig numerator and the number b is called the 
denominator. RP @e sips a 
136 4 6 wea 
Ex. > 3° Tr’ 99 are Pall Pacione 7 a 
nes of Fractions’ ; 
mee ‘proper Fractions’: Fractions having numerator less than the denominator are 2 called proper fractions. 


ex 


bellas « DATOn SIF 


3 atk by 5) BER : 
SS ee 
2. Improper Fractions : Fractions having numerators that are greater than or equal to their denominators 
are called improper fractions. a os 
12 6 21 41 5 
5 "6. 1’ 20 


Numbers h 
3. Mixed Numbers : Numbers having a whole number ee and a fractional part are called mixed numbers. 


We denote a mixed number i in wae form a2 ON ait gna 


fs) 


iia are alli improper fractional 


1 31 
nace 44, hee aise ! 19 are all mixed numbers, 


| Every mixed number can be written as an 
can be written as a mixed number. 


Beit ceed and every improper fraction 
oils 


—1- > 2x74+1-15 
Examples: (i) 2>7°=—>—= 


Mi ine ee 
7 va Nun aa ag Fraction 


Jeno 2Sns aval 000 Reena bys. 
(ii) = =25+8= aa Improper Fractite 7 iv ee 3 is the quotient 
atte ea, Bracilons ri. ieee — ed Number | and 1 is the remainder. 


10 are called decimal fractions. ators as 10, 400 or 1 Go or any other higher power of 
Any 335i 30% 8784 
100’ 1000’ 10%’ 10° 
ractions : Fractions havin sneer 
5. ee Igar fractions. 8 denominators as Whole numbers other than any power of 10 are 
$413 251 837937 be oe 
Ex. 31°°99 600° 8000" 7180° "> *eall vulgar fractions, 


Ex. , are all decimals, 


OS 


6. 


7. Complex Fractions ; Fractions having either or both 


Simple Fractions : Fractions having both the num 
called simple fractions. " 
4 6 131 
x 595° gay? otc: 
mixed numbers are called complex fractions. 


To simplify a complex fraction, we change the complex fraction into a division sum, i.e., divide the 
numerator by the denominator. : 


3 
we SES ENG are) 11731111 _ 121 
Examples : (7) = = 2+-=2x2_2 eat via 3S 7M 7B gees 
33 23 3 5 5 Oa aaa i RB 792 
3 _ 
11 


Equivalent fractions can be found by multiplyi ividi apie 
i ing or d rand denomin 
of a fraction by the same non-zero tember ying or dividing the numerato , 


Bie valent fractions when adding or Subtracting fractions and to compare the size of fractions. 
Examples : 


Equivalent fractions for 4 4x3 ae 4 _4x5_20 
5X3) 1555) ssvcmaoe 


24 244 

Equivalent fractions for pea - ; = 8 2 i 7 

9, Like and Unlike Fractions : Fractions having the same do, i. — Faas 
fractions having different denominators are called un ; ecaean eH OCHONS, W 


Reducing a Fracti 


Examples : 


ion to its 


There are two methods of reducing 


Fractions © 0 Of 47 : 
Method 1 : Divide the numerator and denominator by their H.C.F. 


‘24 _ 2446 _4 
EX 30 3026 5 bs SOE 


Method 2 : Divide the numerator and denominator by any common factor. Keep dividing until there are 
no more common factors. ° 


24s 2442 12 1243 4 


X30 30+2 15 15+3 5 


4 4 : First divide both the numerator and the 
We show this process as: == denominator by the common factor 2 
ys 5 and then by 3. 


Comparing Fractions 


1. Like Fractions can be compared by comparing their numerators. The fraction with the greater numerator 
is greater. 


Pape 
= 13° es 
2. Iftwo ormore fractions have the same numerator, then the fraction with smaller de nominator is greater, 
41_41_ 41 “ae yh 


Ex 6, 30K35 


. ° ° a c 
3. To compare fractions with different denominators, we take their cross product, i.e., 7 and 7m be 


° 5 ‘a ; + 
compared by taking their cross product P< % i.é., ad and be. 


ac : ‘ nA prin. + ( c. q i 
( Iad> bethen 5 >] | (hada (ii) Wad < be then aS: 


5 ie a 4 
Ex, To compare 3 and = and we take their cross brocusts Oe and have 


3x7=21 8x4=32 
3.4 : 
Since 21 < 32, therefore Rain: | 1305 ean 


This method is generally used when we compare two fractions. 


4 6 lise. ; 
1. Arrange —,— and — in ascending order b 
a e515 (20 y 


(a) making denominators equals —_(b) making numerators ata 
Sol. (a) To make denominators equal we take the L.C.M. of denominators 5, 15 and 20. 
L.C.M.=5%3x4=60 
i , 4x12 _ 48 6 _ 6x4 _24 24 pee 7x3 _ 21 
1 57 5x12 60 15 15x4 60°20 20x3 60 
24 487 6a 


21 
j n that —<—~<—>—<— 
| Ttcan be clearly seen tat << 50 Sis SS 


RE 
20°15’ 


Hence the given fractions in ascending order are : 


~ oe 
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(8) Te make numentors equal, we take the L.C.M. of numerators, ie. 
ehh Sek oe Se a 

| » 4-402) 84 6 6xl4 84 7 7x12 84 

3 Sx2l_ 105° is isxi4 210° 20 ~ 20x12 ~ 240, i\ Ben BF my 


84 84 oe ads! 6.4 4. 
It can be clearly seen that on comparing denominators, —— ie 40 <a0 <Tos’ teaesiss 3 


Hence the given numbers in ascending order are — ee. ‘yah Ry £40 
5 a 5% iy 
Ex. 2. Compare * and 2. ar 8 BEQGONG aus 


byes » wehave 16*31= = 496 and 20%21= 420° a 


Sol. Taking the cross product 
aking produ: 21 tap ieatt a adi) 


2A _24+4_6_3 2.3.4 
Sol. A fraction between > ds 3458 4 rhe 
e B 3. 24+3 5 ~ 255m 5 
A fraction between = and = is ——=— i 502-5 
: Rea araaT ae 


TES 
- Two fact oar Gea 4 ols 


Fractions’ “|” jnboT xallncartimt i 


————— 


3 7 di 13 3 | “573 Ba tape e ee £8. Ld, 
32 8°24 32 6) Ty é a 33° 55° au 45 80 23°30 
7. Insert three fractions peek H 


heading and i edbeatine Fractions.” 
1. Thesum or difference of like fractions (£é., 
._ difference of the numerators. over the denominator. si hkanaiiie 
____ (Caution : We do not add or subtract the denominators. 
Reduce the answer ifnecessary. = © = ." ere. 


: i tions to 
The sum or difference of unlike fractions can be found by converting the unlike frac 


equivalent like fractions. ~ 
(1) First find the L.C.M. oft the denominators. “3 = 
(2) Write equivalent fractions using this denomitntae and then add or subtract as i 


Examples 24-2 2 241019 94 Aneta "REA OFS and 5 = 15 


5 3 915 158915 15 


J lea : EM. of 2 and 10 = 10 
102 10°10 10 5° nahi 


Remark : To add or subtract mixed numbers, we simply « eae them to peaEroper racuons and then 
add or subtract as simple fractions. : i 


ine PF ee 
mls sr - 


Multiplication 


If - and a are two fractions then 2 


Reduce the answer to the lowest terms or cancel out the common “factor (if any) from the numerators and 
denominators of the given fractions. 


For mixed numbers, first convert them to improper factions and then proceed. 


Brecamples: 
fey ie 1x2 22 1a mts 
35, * 18 3x9 27 Cancelling out by 2 and 5 
3 5 ( £ 
1 4 at eee anh Bape Yet 


isawiq ams aes [Cancelling out by 5 and 7 


Reciprocal ai, Rroes 


By 


The reciprocal of any non-zero fraction me where a aad be N is =. Ss 


‘a 
For a mixed number convert it into an improper fraction and then find the Teciprocal. 


aN 
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Note) The product of a fraction and its reciprocal is always 1. 


21 
. Examples : Reciprocal of | > is 16° ' 
1 21_ § ae Og 
Reciprocal of oa = Reciprocal of eRe 5 tae pais 


| Division of ie 
Method. To divide a fraction by a fractio 


4 Wp ang ae) ag are two m non. 


1 3 
Examples :2+5 _ 4 us = 
5 


Use of ‘OF’ ay : 9. aaa . 
‘OF’ works like multiplication, yp sents Rone, 20 EY ok 
i ee Io eye 

Examples ; 2 4 3 Soran Fall =18; 4 of = . 4 


Simplification 


BS 


re 
Sol. Given expression = awl Fi of —— ped 


76 Bs Ay, 


ce 
Ses 


Fractions . a ; 
Ex. 2. Simplify : 412,35 of 12,51_3(3--3). 
23 6 15 5 4\6 3 4 we aaa 
i fractions 
i , 9 2.5 .12 ,16 2(2 43) to improper 
|. = Sa e 244 —-— =| —-—— | ——_ i _ 
Sol. Given aacctibie 55 4G of ei 5 46 12 2. Operating 
92.5 op 12,16 3/5 1) _ 22.5 of 2,18_3/0-1) 
~ 3-245 of Bob 3% 2J-2.3°6° 15 5 4\ 12 : 
1 2 1 
9.2 £41 MES: Gee 
2-35.56, “wy ts 4 4 
a2 Ie [Operating of end | 
ABIL ITC 
a Sd oes [Operating division | 
2307 SIG 
a Oe ee ie Operating multiplication 
2 5 il Gcamars a oe ) 
_ 9x40—1x80+16x16—-9x5 _ 360—80+ 256—45 
a 80 = 80 
= 616-125 _ 491 _ 11 


80. 80 80 
Word Problems on Fractions : 


} 


Ex. 3. If a of the worth of a computer be ¥ 35112, then what is the worth of the computer ? 


Sol. Z of worth of the computer = ¥ 35112 
5016 


Worth of the computer= +! of €35112= an a M__ = % (5016 x 11)=2 55,176 
; 1 


.. The total worth of the computer is F 55,176. 
‘ ; 
Ex. 4. If; of a number is subtracted from ; of the number, the result is 25 greater than one twentieth 


of the number. Find the number. 
Sol. Let the number be x. 


Tegan eee 
1 9 Then) =x—=x = —x+25 xX_X xX 2 20x-12x—-3x _ 
eo) 5 3:20 3 5 20 aercon 
2o58 _ 25x60 nn sina 
=> Fe x=, —=300 


Hence, the required number is 300. 


Ex. 5, A sum of money is divided between A and B. A receives ; of the total sum and B receives — of 


the remainder. If the difference between the shares of A and B is © 570, what was the total sum? 
Sol. Let the sum be & x. 
2 
A’s share = “yp Remaining sum = eee 2a B hanes 2 ~ ae 
33 iewese ll 3. ° 11 


Ss Toaay Ui wieew Wv 


mathematic 
22x=3% _ 570 
2a = 570 =) 33 
A’sshare-B’sshare=*570 = 3 brig ; ‘ 
ney was ) 
19x 510X33_ 999 _., The total sum of money Big iy 


7 poh 2 ee z you old ave en ‘itas@ 1. Then, iy 

Alternatively : esd of taking the money 25 » 3 1 ; 
ove - we Senne , B’sshare= 7, of& 5 =F — 

“As share= % of 81 =8 5 remainder =£ 3 3 ; ll 


2 \ 
Difference of A’s and B’s share =* Gs 1 4] 
19 = 
When the difference is € —, total sum = =@1 § 
co W450 5 89. <a 
When the difference is € 570, total sum = 19 sag 
loses 7 1 ofthe remaining and wien gives away in charity 3 
30 


Ex. 6. Aman spent 1 ofhis total money; : 


> | 
what is left. If he still has © 100 left, what ai Sea have? 
Sol. Let the total sum of money he has be € x. es 
u Ppt oo .. Remaining amount = cae 
He spends 3 of x, i.e, 3 BT 3 
eal Rey ah 1 f 2x 1,2" 2x =z 
He loses a of the remaining, .€ 0 ign 4 mee G 


2x_k 4x-x _ 3x _zX ee: 
~ RemainingAmout="g=7G 96 2 Vie 
He gives 5 3. of the ang amount in charity. 


x_ 3. xe 3xii 
. Amount genin cay = 3° of ===X—=F— ch 


2 3S AEA 
pea _x_3x oSx=3x _ 2x ltrs 
ve emaining amount = fC a 

etiolima gg ame Member! 113 kode ¢ ‘at 
_ 2210) 33 = 1005 = 500. ey 


Therefore he originally had & 500. 


You could have ae 
Ex. 5. 


6 


pit 
cps 
i? 23720" 


Fractions 
83 


3. Simplify : 


5. Evaluate : 


6 7 44 1 1 1 20 
= ii ae Bey of 6s 
(a) 7 of 12 (b) if of a5 (c) a7 of 5 (a) 2 of 39 
6. Divide : 
1 32. 4 Tine lec 
@) 3511 (6) 35715 (c) 432 *°T6 Om 7 
Simplify : 


3 . 
5 
1 11 2 1 12 4 2 CSc 
Fie ecko = 3= of —~ 4_J,2_[5,1_1 
10.[74-[° 33 (33° S| ile Oe {73 (3-4 i} 


1 3 
15, By how much does the sum of 127 and 6— exceed the difference between 2 and ; ? 


3 
16. If 8 ofan estate be worth < 10848; then find the value of a of it. 


17. Ifin 17 hours, a train travels 1062 kilometres, what is its speed in km/hr ? 


18. Ifa quarter of a number be added to one third of the number, the result is 20 greater than one half of the 
number. Find the number. 


19. Find a fraction which is as much greater than = as it is less than u 
3° 


‘ ; 4 
20. Ina village there are 693 children, — of the total are boys and of these boys - go to school. Of the boys 


2 F 
at school, > are at primary school. How many boys are there who go to primary school? 
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; 


eee 


4 sll 
of the remainder in another shop and 3 of what is left 


1 2 
21. A man spends 2 of his money in one shop, 3 


he gives away. If he has ¥ 10 still left, how much did he have at first. ‘ 
22. Of the leaves ofa tree, one fourth fall in the first week of October, one third of the remainder in the next 
week and two fifth of those still remaining fall in the third week. There are then 1350 leaves left. How 


many were there at first ? 4 
23. A bakery makes 1350 loaves of bread on one night shi 


rest are whole meal. Find how many of each type of loaf they have baked ? 


4 
ft. = of these are white, 35 are brown and the 


1 f ‘ : 
of its length is buried in the ground and = of the remainder is tarred, the rest being 


24. Insetting up a post, ; 
painted green. What fraction of (i) the whole (i?) the part above the ground is green? 


25. The highest scores in an innings was 
scores differ by 8 runs. What was the total ? 


EXERCISE 4 (C) 
Multiple Choice Questions 


f 2 
: of the total and the next highest was 9 of the remainder. These 


1. The difference of 1 and its reciprocal is equal to: 
16 


1 4 15 
(a) oF (b) 3 (c) 16 (d) None of these 


1 
(c) Ty 


8-[5—(3+2)]+2 
|5-3|-|5-8]+3 
(a) 5 (b)3 (c)4 (a2 


3. Evaluate: 


l ; 
4. How many 4° are there in 37 “2 
(a) 300 (b) 400 (c) 500 (d) cannot be determined 
5, By how much is three-fifth of 350 greater than four-seventh of 210? 


(a) 95 (b) 110 (c) 120 (a) 210 
(2) None of these 


value of [Sori (25-32) is 
aes 7a 


5 
(c) 4 


Fractions S38 3 
re oF sameeren 2 


1 it 
+x — | 
7. The simplified value of 333.1 
| EPS I 
3 of; arias) eae 


ar 
QO HF ‘s wt le 
8. How many Pieces of 85 cm ‘caath can be cut from arod Aeon lope! ‘d) None of these 
(a) 30 “(50 CoM ¢ 


iolet, = yellow and the rest is green. If 


4 
9. <5 of apole is coloured, - white, 2 blue, >> ma black, 55 3 a 


20. Yate Fi ies 
the length of the green portion of the pole is 12.08 metres, then the length of ms - S 
G@iéan (6) 18m ceili 


Challengers 


r the first time at I hr. 54 min 50 sec a.m. and 
ight seen? 
Zz 384 


: a ee 34. and 2+ to make 
11. The smallest fraction which should be subtracted from the sum of 7 , oa z s2 (3 4 


the result a whole number is: 


10. A light was seen at intervals of 13 seconds. It was seen fo \ 
the last time at 3 hrs 17 min 49 sec a.m. How many times was the It 


2G) 360 Se BOE BS 152 : (c) 378 


(d)7 


5 7 1 
Ol OG Ox 


995 
. The value of 999 — 999 x 999 is 


(a) 990809 (b) 998996 (6) 998999 


(d) 999824 


oy 
Chapter Wrap Up 


Summary of Key Facts 


. Numbers of the form 5 where b ¥ 0 are called fractions. 


. Improper fractions are those in which the numerator is greater than the denominator. 
. A mixed number has a whole number part and a fractional part. 
. Equivalent fractions represent the same value. 
. Multiplying or dividing the numerator and denominator by the same number does not change the value 
of the fraction. 
6. A fraction can be chanced tc to its simplest form by dividing both the numerator and denominator by their 
H.C.F. 
7. Comparison of the fractions can be done in three ways. 
(i) Changing them into equivalent fractions having same denominator by finding the L.C.M. of the 
denominators and then comparing the numerators. Greater the numerator, greater the fraction. 


ab WN 


a. 
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(ii) Changing them into equivalent fractions having same numerator by finding the L.C.M. of th 
numerators and then comparing denominators. Small the denominator, greater the fraction. : 


a c : . * 
(iéi)Finding cross product of | and 7 (two unlike fractions) aaa | 


a c 
(a) If.ad > be then >= (yitad <bethen 5 <— (c) If ad = be then 2 = 


8. To add or subtract find equivalent fractions that have the same denominator. 


Ga AES then simplify. Ex. elie 5x3 _ 15 


a 
9. To multiply : —x— = ssiatio 
br dinapee 4 78 7x8 56 


als 


a 
10. Reciprocal of a fraction | (a#0,b#0) = 


d_axd . 
@ bug Serpe) ey, Set Bi 1 Gy) 


95. 15.95.45 5 
at+c 


ogy EG BY, 
11. To divide = 7 FB 4_8 


; Pasha bid isa fraction between : and ‘ 
13. BODMAS is followed while simplifying a numerical expression having fractions. 


a c 
12. If 5 and 7 (ae N,DEN,cEN,d EN), are two fractions, the 


ae 16 10 
1, Which is greater a OF 2. What fraction is 25 days of 5 weeks ? 
3. Find the value of oie 4. Write in increasing order : ee aid = 
6 11 79.3 10. 40 
ES Simply cee s 
. Simplify: 7 = 5X >. . Fi i — and —. 
4°32 6 Find a fraction between +; B 


7, Sixteen students went to eat pizza. There was a special offer “Eat one, get a half free”. They all too, 
advantage of the offer. How many pizzas did they eat ? 


3 1 


. . ] 8 2 7 3 
9, S NG) eS , 
implify ; (a) 5rG 7 (b) : ; 


10. Find the reciprocal of 45~ 


Decimals 
Decimal Numbers i { 


f f ' Genes 2 og se . . 
Numbers like 15.1, 2.05 or 3.782 are used in situations where more accuracy or precision is required than 


what whole numbers can provide. These numbers are called Decimal hese Decimal point 
pumbers. ee mize ut pivsk? te , : 

A decimal number has two parts separated by the decimal point. The — . Pe 
part to the left of the decimal point is called the whole number part and a * aw 
that to the right of the decimal point is called the decimal part, whichis - 
less than one. 4 .) 85 is the whole .03 Is the part > 
Place Value = nd eitalh y ‘ + : / number part less than one 


As with whole numbers, a digit in a decimal number has a place value which abt eneaiae < ba 
digit. The places to the left of the decimal point are units, tens, hundreds and so on as with w 
to the right are tenths, hundredths, thousandths and so on. 


This place value diagram will help you to understand what 35.03 means : 


3 Tens 30 mt) 
5 Ones 5 0 SAU ld 
‘3 3 Hundredths 
; _ 100 
Thus the given number in the expanded form can be written as 
3 


ee 0 
= = 30454+—+— 
35.03 = 30 +5 +0.0 + 0.03 = 3045+ 0 +77 


=3 tens + 5 ones +0 tenths + 3 hundredths 


An important property of decimals is that adding extra zeros to the right of a decimal number does not 
change its value 


ie, 4.7 = 4.70 = 4.700 = 4.7000 ... and so on. 
Like Decimals 


Decimals having the same number of decimal places are called like decimals. : 
Ex. 7.353, 47.851, 137.030, 2051.893 all have three decimal places, so are like decimals. 


! 


\, 
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Unlike Decimals 5 aa 

Decimals having different number of decimal places are called unlike deci , 

Ex. 4.3, 67.32, 901.045 are all unlike decimals. j } 

We can convert unlike decimals to like decimals by adding zeros 10 the right of decimal Ninh, 
making the decimal places in all the numbers same. 
Ex. 1. Convert 16.2, 106.43, 2.135, 40.05 to a set of like de 

Sol. Since the maximum number of decimal places is 3,50 ad 

16.2 = 16.200, 106.43 = 106.430, 2.135 = 2.135 and 40.0 
Thus 16.200, 106.430, 2.135 and 40.050 are all like decimals. ae 
Writing Decimal Numbers in Order of their Size wba abigbtie Hes i 
® To compare the size of decimal numbers, we compare their whole number parts first, 
@ The larger decimal number is with the larger whole number part. ihe Bid deters a id 
@ If the whole number parts are equal, then we compare Le oe Portions starting With the id 
digit. . ng [emit J LEI S340 3 ly am 
@ The number with larger tenth digit is bigger ye ; i 
@ Ifthe tenths digits are also equal then we compare the hundredths digits and so on. 
Ex. 2. Compare (a) 47.635 and 573.03 (6) 68.35.and 68.53. 
Sol. (a) Making them like decimals we have 47.635 and 573.030. “sili 
Comparing whole number parts we can see that 573 >47 ee Be Whole ag 1 
“. 573.030 > 47.635. busty zai Da 
(6) For 68.35 and 68.53, we can clearly see that the whole number parts are equal. | _/ 


4 
cimals. 
ding zeros, we write 


5 = 40.050 


NE Bi 
¥} 


Comparing the tenths digits 5 > 3 ~. 68.53 > 68.35. e: yy 

4, ; : ding order: © — 
Ex. 3. Arrange the given numbers in ascending Compare the teng) 
2.91, 3.853, 2.091, 2.7, 3.96, 4.21 . parts S> 339 


Sol. Converting the given numbers to like decimals we have : | 
2.910, 3.853, 2.091, 2.700, 3.960 and 4.210 
Now comparing them we can see that 
2.091 < 2.700 <2.910<3,853 <3.960 < 4.210 
= The given numbers in ascending order are : 2.091, 2.7, 2.91, 3.853, 3.96, 4.21 
. ‘ ROUNDING OFF 


Rounding off Decimal Numbers to Desired Decimal Places 
To round off a given number to the required number of decimal places we follow the given steps : 
me 


is 


b preci Bi aa. 


one place more than the required number of decimal places. 
the aine is 5 or more than 5, then we add 1 to the digit just before it, else we 
~ leave the efore it as om 


, such, 
Step 3. The extra digit is then omitted. 
Ex. 4. Round off: : 

(a) 12.45 to the nearest whole number. (5) 18.354 to one d.p. (c) 6.0589 to two d.p. 
a) Retaining one digit after the decimal point we have 12.4 -° 4 <5. 
is rounded off as 12 after omitting the extra digit i.e., 4. | 
12.45 to the nearest whole number = 12 


| 
§ 


Sol. 


tain 2 digits after the decimal point, Le., number = 18.35, 
have to round off to one d.p. WE TS at and omit one extra digit. 
(b) Since we have Ito 5. 2. We add I to the digit preceding it, Bi 
‘ ta) 

The extra digit is equa 7 


is 18. 
al a at Ps = 1 ae 2 = Pp, ake retain 3 digits after the decimal point, 
(c) Since we have to 


i.e., number = 6.058. gage we add | to the digit preceding it and omit the extra digit. 
“: The third or extra digit = “ 
«, The number rounded off to 2 d.p. 1s 6.06. 
Significant Figures or Digits, 
The total number of digits pt present shisdits 
called significant digitscnce as 


th erals and also after the last numeral are counted as significant 
1. The zeros between the num 

The zero i and 
2. The zero before the first numeral is not gourtes 
immaterial. : 


the position of the decimal point is 


Ex. 5. Find the number of significant digits in: bs is ee maass00 
(2) 6203") -2.07080 fe) 00 


6 significant digits 
Sol. (a) 6203 has 4 significant digits. a 2 i ie : con Hie 
(c) 0. 0034 has 2 significant digits. Be aces, 
Rounding to desired significant digits is done in the same way aS for deci P 
Ex. 6. Round off : 


to 4 sf. 
(a) 25.935 correct to 3 s.f. (b) 18.406 : ae ¥ 
(c) 0.00835 correct to 1 s.f. aa @ 7.193 eaerat “ — 
Sol. (a) 25.935 =25.9 correct to 3 s.f. =" (6) 18.406 = 18.41 corr Af. 


(c) 0.00835=0.008 correcttols.f (d) 7.193 = 7.2 correct to 2 s.f. 
EXERCISE 5 (A) |= 


1. Write the following decimals i in the expanded form : 
(a) 930.683. = = a (6) 9.207.“ 
(c) 0.053 4... ‘ 

2. Round off the following decimals? : i arte Cie a reas 
(a) 0.53 to the nearest whole number |. ik * (6) 35.062 to one d.p. . 
(€)6.3513to2dp. © | ~~ (d) 0.31478 to 3 dp. 
(e) 78.35 to 3 s.f. ve 0.8 vd ® {f) 0.008540 to 1 s.f. 
(g) 1.00791 to4sf Pia Gh) 163 aioe 4 sf. 


3. Arrange the following sets of decimals i in  eceenanie order : 3 


(a) 4, 6.8, 4.08, 6.354, 6.324,4.19 cap (CO) 125312705. .12.51, 17.083, rm 089, 17.983 
4. Arrange the following sets of decimals i in descending order : 
(a) 5.935, 6.04, 5.94, 5.093, 6.35 


sien 


(6) 17, 9.84, 24. 19, 24.32, 9.09 


"To add or subtract decimals, lin 


When one number has more decimal 
number of decimal places. 


Ex. 1. Add (a) 56.69 + 21.37 
Sol. (a) Line up the decimal ponies and add. 


Ex. 2. Subtract (2) 24.358 from 36. 053 


Sol. (a) Line up the decimal points and 
subtract. 


Multiplication 


Examples: 64.321 x 10= 643. Dil 
5 40935 « 100 = 4035 5 
0.0356 x 1000= ARS 6. 


Ex. 3. Multiply: Pacis tiga 
(a) 82.03 by 8 ae 
Sol. (@) Multiplying both numbers without 

decimal points : f i 
8203 X8= 65624 


in both =2 
-. 82.03 x 8 = 656.24. 


ing the decimal p 
-subtractin whole numbers placing the 
places than the other, a! 


Case Multiplicatio “all 10 or any y other pone of 10. 


Case II. Multiplication of a Decimal Number bys a Whole number or a Decimal number. 


 (@) 48.35 by 0.027 


. Total number of decimal ace ayn 


atics Toaay TY’ ’ ress Min t 


add 0's after the last numeral to ) make the 


§ 
PROSSER IOUT 311] ‘hy 
() 356. 053+ 4.3 


(b) Make number of decimal places same after i 
zeros, line up the decimal Points and add... 1 


) 6.008 from 18.2 


(b) Add extra zeros to make number of ce 
_ Places same, line up the decimal points and , 
subtract. 2 


Mo =e 


fix the position by the rule that there are as ma 


nd ‘multiplicand ; put together. 


0) Multiplying both numbers without 
‘taking decimal points: ~ 
4835 x 27 = 130545 
> Total number of decimal places = 5 
-. 48.35 x 0.027 = 1.30545. 


Decimals 
Division 
Case |. Dividing a whole number OF 
"Dividing a whole number or decimal nu 
a iv "Move one decimal place to the lef. 
Ex. 53+ 10=5.3, 
Move 2 decimal places to the left. 


164.5 = 100 = 1%645 
Pama) 
0.1536 + 1000 = 0:00 1536 


Case Il. Dividing a decimal number by 4 whole num)e__ wi we oe 
—— TF, decimal point in the answe 

When dividing a decimal by a whole number, put the de irae ana aad eres 

in the number being divided. __ a 


Ex. 4. Divide : (a) 39.95 by 17 


(b) 0.12052 + 23 
(b) 0.00524 


Sol. (a) 2.35 ————— 
17) 3995" ey oe 
5/34 a rae 

59. D6. 
+51 tag 

85 Cae 

a ae acs 

5 0 


239,95 = 17 =2.35, Ans. _ 012052 + 23 = 0.00524. Ans. 


Case III. Dividing a Decimal by Decimal. 


To divide by a decimal, multiply the divisor 
Multiply the dividend by that same power of 


Ex. 5. Divide : (a) 16.416 + 3.6 
°© 16.416  16.416x10 _ 164.16 


by a power of 10 great enough to obtain a whole numbe 
10. Then proceed as in case De 
(b) 11.385 + 0.45 

~ 11.385 _11.385x100 _ 1138.5 


Sol. = ——_= 
OMe G EaGx10! 36 () 045. 045x100. ~—«45 
4.56 (.xirgga) Ses : 25.3 
Make the | 36) 164.16 Make the | 45)_ 1138.5 

divisor a - . 4 divisor a 


—90 


whole number _ 
: 238 


whole number 


pei 225 
“o50135 
~135 
(0) 
“. 16.416 + 3.6= 4.56. Ans. -. 11.385 = 0.45 = 25.3. Ans. 


62 

Simplification 

Type I. Using BODMAS 

Ex. 6. Simplify : 4.8 + 5.6 + 1.4 —1.2 x 0.2+3.6+ 

Sol. 4.8+5.6+ 1.4- 1.2 0.2 +3.6 + 0.6 of 2 
=484+5,.6+14-1.2%024+36+1.2 
=48+4-1.2x02+3 
=4.8+4-0.24+3 
= 11.8-0.24 
= 11.56. 


Type II. Using Identities 

(a +b) =a? +2ab +b 
(a-b) =a" —2ab +8 
(a+b) (a—-b) =p? 


2 2 
Ex. 7. Simplify : (9.7) -(82), 


(9.7+82) * 
— Sol. Take x= 9.7 and y=8.2. 
\ 2 2 
tis (9.7) -(8.2) 3 F: (xt y)(x- 
(9.7482) = x+y (x+y) 


— (4.69)" ~(2.34)? ___2.991 
Mee SIMPY * 4.69% 4,69 —2%4,69 x 2.344 2.34%2.34 235) 703.001 ae 
Sol. Take x = 4.69 and y = - dl 
The (4.69) - (2.34) SOS 
4.69%4,69 -2%4,69%2.34+2.34x2.34 2150 
vay _(xty)(t-y)_xty as 
=72 
—Ixy+ 
ie -235 
_ 4.694234 7.03 _ 703 mes 
6942.34 _703_ 703 _, 9, — i 


~ 469-234 235 235 


1. Add: 

(a) 12.362 + 4.06 + 234.5 + 112.045 
2. Subtract : 

(a) 4.503 from 18 
3, Evaluate : 
(a) 7.21 - 4.48 — 12.57 + 37.91 + 86.03 - 54.835 
4, Evaluate : 


(5) 0.0691 from 5.48 


(2) 0.08 x 800 x 0.008 x 0.001 


(a) 0.045 x 10 (b) 8.2463 x 100 (c) 0.00028 x 1000 (d) 0.008 x 10 
5. Multiply : 
(a) 64.89 by 3.6 (b) 1.235 by 2.45 (c) 0.00489 by 0.027 (d) 0.76 x 0.38 


>, 
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0.6 of 2. 

[(Simplifying of) Think : 0.6 of 2=0.6 * 2=] 2] 

[(Simplifying +) Think : 5. 6+1.4=56+14=4, 
3.6+12=36+19., 

[(Simplifying *) Think: 12x2=24512x02- na 

[(Simplifying +) Think : 4.8 + 4+3=11.8] 

[(Simplifying -) Think : 11.8 -0.24 = 11.80- 0,24) 


) «yy 297-829-185, 


(b) 27.418 + 0.97 + 25 + 1.967 
(c) 3.8 from 12.45 (d) 0.735 from 0.8005 


(b) 23.65 - 8.045 + 4.01 + 12 - 11.33 - 0.989 


dL Ee. a A), ne 
' 


Decimals 


6. Evaluate : 
(a) 289 + 100 
7. Divide : 


(6) 827 34 + 1000 


Simplify : 
8. 6.4+8+160f5-24+04 
10. 0.81 + 0.3 of 3+ 4.5 — 0.36 + 0.04 


6.2x6,2—3.8*3.8 


2. 
d 6.2-3.8 


4.3% 4.3-2%4.3x2.8+2.8x2.8 
7.6% 7.6+2%7.6%x 2.4+2.4x2.4 
Converting Fractions to Decimals 


14. 


Thus : =6+7 | 
This is illustrated by the following example. 
Ex. 1. Convert each of the following to decimal. 


3 
@)3 
3 
Sol. (a) 3 =3+8 


(We add zeros after 
the decimal point so 
as to complete the 
division and give an 
exact answer) 


colw 


= 0.375. 


aI 3 ; : 
In the division of re the quotient 0.375 is 
called a terminating decimal because the 


division process ends when a remainder of 0 


is reached. 


(c) 0.0625 + 10 
(a) 107.52 by 24 (b) 609.96 by 2.6 (c) 0.11436+0.012 (d)1 1.56 by 2.72 (e) 37.44 by 3.12 


9, 12.5-3.5+7% 1.5-1.20f0.3 
11.408 + 2.5 of 1.5~8.19 +03 


I. 11 4x 11.442*11.4%3.6+3.6%3.6 
11.9*x11.9-6.9%6.9 
MOM ATO ZES 


To convert fractions to decimal numbers divide th 


Only that fraction in simplest form, that has a denominator having prime factor only 2, 
| only 5 or both 2 and 5 can be represented by a terminating decimal. 


(cd) 0.0038+ 100 —_(e) 14.04 + 600 


11.4*11.4=3.6%3.6 


11.9-6.9 


= numerator by the denominator. 


0.1818 
11) 2.0000 
sf 
90 
88 
20 
best] 


In the division of 2 by 11, the quotient 0.1818... isa 
non terminating repeating decimal. The process of 
division never terminates as a remainder of zero is 
not reached and the same block of digits repeats itself 
without end. Here the block of digit is 18. The decimal 


: 2 — ; 
representation of — = 0.18 where bar is used to 
indicate the repeating block of digits. 
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tics 
64 Mathema Ley 
i does not represent g tery, 


0= =2x 57, while 75 


For example: a represents terminating decimal as 5 wy 
decimal as 15 = 5 x 3, 

ents a rational rm, | 

E tott terminatin, “Th, | 

Very terminating or a non te 


Changing Decimals into Fractions 
Case |. When the decimals are terminating. 
You can write a terminating decimal as a.ration@ 


with a denominator that is a power of j, 


| numbe 


Thus (a) 0,5= 5! <—Rewrite the rational number in lowest terms. . 
1042 - as 039 = 3032. 629 
() 047= = CE 1000“ ing: 


tand write the Sa number in the numerator, > 
rand annex as many zeros as the number of pets se ti 
umber. the 


Method. 1, Remove the decimal poin 


2. Write 1 in the denominato iB 
decimal point in the given decimal 


Ex. 2. Convert the following decimals into fractions: 


\ 


a » (6) 1.6385 (d) 4.00076 © () 19.000048 
76385 _ 15277 
584 146 , . = Ta GY 
Sol. (a) 5,84= 7 ==. (2)7,6385= T0000 2000. : 
ee i pe 4 digits after — 4 ft 
400076 _ 100019 9 } ; 5 19000048 1187503 
19.000048 = ————. = —_~~ 
(c) 4.00076 = 1 700000 ~ 25000 @) 1000000 62500 
5 digits after 5 zeros after one 6 digits after — 6 zeros after one 
decimal point { decimal point 


Case II. When the decimals are et 


0. 38, 0. 2376, 0,5987426 etc., are mixed recurring decimals. 
e recurring decimals. 

xpress each decimal asa fraction in slthplest form: 

(2) 0.8 (6) 127 = (2 0407 


Decimals 


Sol. (a)Let 1 = 0.8 =0.888 ; a @ 


10m = 10 x 0.888 = 8.888 ww Gi) 
Subtracting (i) from (#), we get 
In =8 
or 9x08 =8 
kaise tg 
i 
1 (6) Let in = 1.27 =1.2727... 
Multiply: | 100” = 127.27 
; : Ste eh 2127 
_.,., Subtract: . ., 99n = 126 
wees » eriter adie 126 _ 14 
Divide : Aras 
(c) Let n = 0407 
Multiply: 10002 = 407.407 e block of repeating digits con 
ply a ‘eae multiply by 10°, or 1000. 
1+ Subtract: 59999n =s 407 2s id o 
ri ESE (9 AP HOPay “A077 emeenees 
epics.) | ie 


999 27° — 


te j re op i in the 
Rule, Write the repeatec } ator and write as many nines 
denominator as is th peated : ; 


= = = ——) 927 . 103 
OG oo o7i=- 24 148=14 23 = yelG! BAS" 0: Oe ig IU 
9) €3* 99% t 99 33, 33’ 999 111 


Type Il. Mixed recurring decimals. 
Ex. 4. Convert (a) 3.216, (5) 4.2348 into fractions in the simplest form. 
Sol. (a) Let n= 3216 (i) 


“Multiply : 10n = 32.166 ...(ii) 
Subtracting (i) from (ii), we get oe 


2895 | Note that here we have taken the case in 
9n = 28.95 = 00° | which the first digit of the sequence of 
epeating digits is not immediately to the 
. 1702895 [49345 gan Satedecina.. 
900 60° § 3 
(5) Let n= 42348 ; aera (i) 
Multiply : 100n = 423.4848 Sn @ BF ..(ii) 
Subtracting (i) from (ii), we get 
99n = 419.25 


2) 419.25 _ 41925 559 


"99 9900 132° 


4 
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"the decimal part. Subtract the non-repeating part from the whole and divide by 
\as are the repeating digits x as many tens as are non-repeating digits.) 


3.216 = 3 7900 
= Bees oe a 193) ¥ 
900 60 60 ‘ Help Line 
ee 2348-23 ee eee 
SROSS cs 9 errr Whole number Non repeating part 
9900 ek ele 
42325 ae et 
9900 aX on bust t ke | i plqitialy 
= Number of zeros = number 
SUS - -  - of non-repeating digits 
132 132 ——— Number of nines = number 
ns, 2 of repeating digits « 
Binge s peel 
9990 


41925 _ 5, 385 _ 10375 
, 9990 1998 1998 
H.C and L.C.M, of Decimals 


ieee md LCM. ofdecumals, Wwe convert the given decimals to like decimals. Now we find 
theH.C.F. and L.C.M. of the numbers without taking the decimal point into consideration (i.e. treating them as 
wholenumbers.) Then mark the decimal point in the answer equal to the number of decimal places in the given 


fx.4, Find the H.C.F. and L.C.M, of 3.6, 0.24 and 1.2. 


Sol. Converting them to like decimals we have 3.60, 0.24 1.20 2 24 
Treating them as whole numbers, i.e., without decimal 2] 12 
points, the numbers are 360, 24, 120. ey 2 6 


M=2 x3, 120=27x 3x5, 360=2? x 32x 5 3 
«. HCE of 24, 120 and 360 =2° x 3 =24 
LCM. of 24, 120 and 360 = 2? x 3? x 5 =360 


=> HCE of 0.24, 1.20 and 3.60 is 0.24. 
i There are 2 d.p in the given numbers, so, we 


** Allofthem have two places of decimal. 


ba 
ta 7 


3°12'32’ 25° 150° 1280’ 22 ns al 
the following fractions have a non-terminating repeating decimal representation? 


- {ii}. oar 


Decimals : 
eee 


3. bepress each of the following fractions as a decimal. 


590 
200 
‘Find the decimal representation of each of the following fractions. 


11 
Oz 
22 
oF 


express each rational number as a fraction in simplest form. 
5, (a) 0. 84- (5) 0.015 ~ (c) 52.54 (d) 129.6 
6. (a) 04 ®) 0.25 (©) 0585 (4) 52 


_ (f) 5.160 pl (2)123 45 


7, (a) 0.17 (®) 0.492 (c) 0.123 (@ 0.00352 


(f) 2.2545 () 0.1254 
Find the H.C.F. and L.C.M. of: 


27 
(e) 300 


57 
”) 30 
(2) 24 
v) = 


(e) 0.0008 
(e) 231 


(e) 15.712 


Ms01,025 9. 0.64,2.16,7.2, 4.8 10. 0.18, 0.27, 8.1, 0.9 


EXERCISE 5 (D) 
Multiple Choice Questions 
_ 3.x 0.3 x 0.03 x 0.003 x 30=? 

_ (a)0.0000243 (5) 0.000243... (©)0,00243 
4. The value of 0.0396 + 2.51 correct to 2 significant figures is ~ 
(a) 0.015 _ (8) 0.0157 (c) 0.016 
. The least among the followingis: ! 

(a) 02 ()1+02 (c) 02 
“4, 387—2.59 is: ois 
(a) 1.20 (b) 1.2 nai to) enone eee 
547.527 94752 7:sc8in iptnigabines 


be 0.0082 =x, then the value of q's 


(a) — a (5) 10x (©) 100%. hii af 


| (d) 0.0243 


(d) 0.017 
(a) (0.2 


(d) 128 


(d) None of these 


, When 52416 is divided by 312, the quotient is 168. What will be the ganotient when 52416 is divided by 


16.8? 
(a) 3.12 (6) 312 (©3120 
. The rational number for the decimal 0.125125... is :’ 
119 125 
(7) 093 993 (©) 999 999 


-@ 31.20 


(4) None of these 
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8. 0.0625 of 2 when expressed asa vulgar fraction, equals 


29 
29 29 Bett, 
20 . Om = 


9. The value of 3:!57%4126%3.198 :< ciosestto 
63.972x2835.121 
(2) 0.002 (6) 0.02 
10. 54,327 x 357.2 x 0.0057 is the same as: 
(2) 5.4327 x 3.572 x 5.7 
(c) 54327 x 3572 x 0,0000057 


3h P ty 


no ee | 
Chapter Wrap Up 
Summary of Key Facts 

1. A fraction whose denominator is 10° where n is a positive integer is called a decimal fraction, 


2. A decimal number has two parts, whole number part to the left of decimal point and decimal part to thy 
Tight of the decimal point. 

3. To add or subtract decimals : 
() Line up the decimal points 
(ii) add or subtract 
(iii)Put the point in the answer. 

4. To multiply decimals by 10” where n is a positive integer move the decimal point 1 places to the rj ght 
whereas to divide decimals by 10” where 7 is a positive nace move the decimal point n places to the 
left. paik 

5. To multiply decimal with whole Bashers c or decimals multiply i rate without taking the decimg 
point. Then the product has the same number of decimal places as there are in the multiplier and the] 
multiplicand put together, 

6. When dividing a decimal by a whole number put the decimal cat in nthe answer above the decimal poin 
in the number being divided. 

7. To round a decimal number to given decimal places (or significant figures). 
(i). Take one digit extra than the required decimal places. “ 
(i) If itis 5 ormore then add 1 to the previous digit and if it is less than 5 leave the previous digit as such 

and omit the extra digit. 
8. To change fractions to decimals divide the numerator by denominator. 


9. a fraction £ isa terminating decimal if in its lowest form the denominator has factors as 2 or 5 or both 
eee and 5. ee 


action 2 is a non-terminating repeating or recurring decimal if a digit or a block of digits are 


eagge pu ncaa Cig 


Mod tne Oxuapert ld es 


ake eae 


, 
i ah ae 
| 2. testa bee ion 
Ve 
ee ‘ Fe 


eRe * 

er Ue AD BET. Gr 

= Ob Hea fe>£ x 
wana 


OT eiesstis ba 
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2 dark nag sur SII 
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| eee 
ee 


For raiainple : that 9 is the square of 3. 


We say a 
3x3=37= 9 We say that 256 is the square of 16, 
2 $ x ; a 1 6 Flo yy Wesay that 0.49 is the square of 0.7. 
.7 x 0.7 = (0.7) = 0. 
4 
jae Oe tat 35 Sis the square of =, 


Perfect Square 
The numbers 1, 4, 9, 16, 25, 36 are the squares of natural numbers 1, 2,3, 4, 5, 6 respectivel 


perfect squares or square ae 


Ex. 1. Is! 900: a perfect square ? If so, find the number whose square is 900. 


Sol. Resolving into prime factors, we find that : 
900 =2x2x3x3x5x5 
Since, 900 canbe grouped into pairs of equal factors, therefore 900 is a perfect square. 
Also 900 = (2 x 3 x 5) x (2 x 3 x 5)=30 x 30= (30) 
900 is a square of 30. 
- 2. Show that 3675 is not a perfect square. 
Sol. Resolving into prime factors, we see that 
3675=3xX5SX5SxX7xX7 
Grouping the factors into pairs of equal factors we find that 3 does not form a pair. 
3675 is not a perfect square. 
- Remark : If we multiply or divide 3675 by the unpaired factor, ie., 3, the 
duct or the quotient becomes a perfect square. 
3675 X3=3 x3 x5x5x7x7 
= (3x 5x7) x (3x 5x 7)=105 x 105 =(105). 
75 +3=5 x5 x7x7=(5%7) x(5*7)=35 x 35 = (35). 


— 
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Squares and Square Roots 
Properties of Square Numbers 
- A perfect square is never negative. 
A square number ney, Li aisle 
3. The number of zeros pierre a ent 30 OS 
nase k, wens 2 ~ Acvem 
42. ‘The sats of an-even number isiakwaye aVamae tai m2 « 12~ 144, 
5. The square of an odd number is always odd, ¢.g-( (1sy = 15 = 15 = 225. 
Ex. 3. The following numbers are not perfect squares. Give reason- 


(a) 1057 (b) 23453 (c)7928 | (d) 222222 (e) 64000 (f) 505050 

| Sol. (a) to (d) : We know that the natural numbers ending in the digits 2, 3, 7 or 8 are not perfect squares. 
Therefore, 1057, 23453, 7928 and 222222 are not perfect squares. 

(©) and (f) : We know that the numbers ending in an odd number of consecutive zeros are not perfect 
squares. Therefore, 64000 and 505050 are not perfect squares. 


EXERCISE 6 (A) 


1. Using prime factorization method, show that the following numbers are perfect squares. Also 
find the number in each case whose square is the given number. 


(a) 100 _(b) 784... (c) 3600 (d) 4225... 
2. Using prime factorization, find which of the following numbers are not perfect squares. 
(a) 400 (0) 768 (e)' 6300 (@) 1296 ze (e) 8000 (f) 9025 
3. Find the squares of : MY \ shox * 
oe (6) 97 Or (08 ~ (001 (17 


4. Find the smallest number by which the given number must be imrelteiptied as that the product is a 
perfect square. Also find the perfect square obtained. 
(a) 512 (6) 700 (c) 1323 (d) 35280 

5. Find the smallest number by which each of the given numbers should be divided so that the result 
is a perfect square. Also find the perfect square obtained. 


(a) 180 (b) 1575 (c) 6912 = (d) 19200 
6. Determine whether square of the jolene numbers will be even or odd. (Do not find the square) 
(a) 537 (b) 31298 “""(c) 900265" —@ 7000132 


[Hint : See properties (4) and (5) of perfect squares given above.] 
SQUARE ROOTS 
Meanie of Square Root 


The eaiete root of a number nis that number which when multiplied by itself gives n as the 
| product 


For example : 5 x 5 = 25, so 5 is the square root of 25. We write 25 =5. 
The symbol ./” is used to indicate square root. 


11 x 11=121,so0 y121= 11 17 x 17 = 289, so ¥289 =17 
0.7 x 0.7 = 0.49, so 0.49 =0.7 0.25 x 0: 25 = 0.0625, so 70.0625 = 0.25 


g63. 9 9 3 10.10 10 ~—floo _ 10 
—X= ==) $0 |= = — a Xie SO | a 
8 8 a Ves 8 19° 19 ~ 361 ©? V361— 19 


aay ror Ci 
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Finding § 


Method 1 ; quare Root of a Perfect Square 


By Prime Factorization 


2: Form pairs 0 
Step 3 : From each pail 


@ w “oduct of prime factors in tesa ‘Sin and for fin, 
a may ee ee ped the index value of each factor and then multiply, 
are root, we ta. 


din 

S the 
te vP _ Square root of the numerator 3 
(ii) Square root of a fraction, Le, Ridge Square root of the eeieminalos, 


ol ¥i2i_U 
“Vg 7 ; 
(iii) sae root of a decimal number = Square root ofthe corresponding decimal cio 
(25_ V5 5-95, 


8, 025 = 4399 vi00 10 


Ex. 1, Find the square root of: (a) 7225. (6) 10 


c) 0.0196 
35 © 
Sol, (a) Step 1. Resolving ino prime factors and forming pairs of like ee 
7225 =5x5x 17x 17 17. 
' Step 2, From each pair ‘pick out one prime factor, i.e., 


Ist pair 2nd pair 
Gy 7x17 
Bye) hy. t 


pickout5 pick out 17 
, Multi My the factors So picked : 5 x 17=88, 
- Step3. We 


‘The product i is the square root of the given number. “ : ai 7225 =5 x 17=85, 
Altematively, 7225 = 5 x 17”. re 


aes ~ 1 " ~ : - ae — ie 
a 2 of the index values of each fraction 7225 =5 x 17=85 


196 
(c) 0.0196 = 2 1196 
10000 2 | 98 
[196 __vi96 7 | 49 
¥0.0196 = 10000 ani 7 


Y2xP | _ aa 
Sige toe ti00 


It would help you find 0 out squate roots quickly if you memorise squares of numbers at 
e-] least up to 30. 


Squares and Square Roots 
Ex. Z. Find the square root of 396900. 
Sol. By prime factorization, we get 
396900 = (2 x 2) x (3 x3) x3 x 3)x (5% 5)¥ 7 * 7) 

<. 396900 =2x3x3x5x7=630. 
Ex. 3. Find the square root of 0.00003136. 
Sol. 0.00003 136 = 0.00000001 x 3136 
' = 0.01 x 0.01 x 0.01-x 0.01 x 2° 7’. 
¥0.00003136 = 0.01 x 0.01 x 2° x 7= 0.0001 = 56 = 0.0056 | 
et aannenys the following working may appear easier to you) _7 
| 3136 [28x 7? _ 2? x7 or 
v1 ¥0.00003136 = yTGG990000 = \ 10" 10° 73000 
Ex. 4. What factor will turn 98 into a perfect square 7 Rae Re 5 2198 
Sol. 98=2%7%7=2%(7%7) 
You require one more 2 to make a pair (2 x 2). So required factor is 2. 
If we multiply by 2, then 98 x 2 = (2 x 2) x (7 x 7) = 196 
__ which is a perfect square. 7 
Ex. 5. Simplify : ./900 + J0.09 + J0.000009 ” 
Sol. If p and q are natural number then pq. = VP sel 
900 = Y9x100 =/9x 100 =3x10=30 
0.09 = J0.3x0.3 =0.3 
0.000009 = Y0.003x0.003 = 0.003 


V900 + 0.09 + ¥0.000009 
= 30+ 0.3 + 0.003 = 30.303. 
Method 2 : By Long Division Method 


Sometimes it is not easy or convenient to write the factors of a number. In such cases, we use the method of 
long division to find the square root. 


Ex. 6. Find the square root of 17424. 
Sol. 


Think 
Square root of 9 is 3. Also, 0.09 contains 2 
decimal places so one of its equal factors will 
. | contain one decimal place. 

0.000009 contains 6 decimal places so one of 
its equal factors will contain 3 decimal places. 


Mark off the digits in 
pairs from right to left « 


Steps 1... 

Step 2. Twice 1 = 2 

‘Step 3. 2 goes into 7 three times. Put 3 on top and in the 

divisor as shown 23 x 3 = 69 

Step 4, Double 13, You get 26. First digit of 26 which is 
2, goes into the first digit of 524 which is 5, 2 
_ times. Place 2 on top and in the divisor as shown. 

~ 2% 262=524. 


Step 5. Subtract. The remainder is 0: 


Therefore, J17424 = 132. 


Today for Class Vij, te | 
8 


Mathematics 


d the square root of 543169. 


sae ze eof . . 
=e ght. Mark off the digits in palrs from 


Sol. Step 1. Begin on the ri 


right to left. (€-) 
Step 2. Take the first pair of digits, and find the nearest 


perfect square. The largest perfect square less than 54 is ve i 
the square of 7. Write 7 on top in the answer and a: 
divisor, Subtract 7 * 7 = 49 from the first period. ; 


remainder is 5. 
Step 3. Bring down the next pair, 
on top, and place its oe oe ae oe 
ivi into 53 to obtain 3. Write ‘ pene 
| Se sever and to the right of 4 in the divisor. Multiply 
143 by 3 and place under 531. Subtract. 
Step 4. Bring down the next pair 69. Double 73, t 


Teh {Rage~r £4 


_ Double 73 


he number on top; and place its double, 146, on 
f : right of 3 in the answer and to the right o he 
outside. Divide 14 into 102 to obtain 7. Write 7 on to the rig re ‘ 


, Subtract. ey 
146 in the divisor.Multiply 1467 by 7 and place under Le Ee io ax 
The remainder is 0. Therefore, 737 is the exact square r00 ). 


tof 56 
Ex. 8. Find the square root 0! 99°55 


a up i Na tal 
569 69169 [5 5B [e169 _ V69169 usne 59 
: 1225 1225 ~ VO 


Sol. 567555 9705 1225 V 4 


We find the square roots of 69169 and 1225 separately. 


Thus (69169 = 263, 1225 =35 
69169, 263 


Sasipes, 35 
569 263 18 

‘156 —— = — = 7— 

Hence, "1205 8 re 


Simple Problems on Square Roots cer 

Ex. 9, Find the least number which must be subtracted from 2361 to make 
it a perfect square. ern 

Sol. From the working shown, we find that if, 57 be subtracted from the given 
number, the square root of the remainder (2361 — 57 = 2304) will . 
be 48. 2 
___ Hence the required number is 57.” 
ind the least number which must be added to 4931 to make ita . 


rfect square. ¢- 7_0 
fe observe that the given number is greater than (70) but less than (71. 7) 49 31 
eraumber to be added = (71) — 4931 = 5041 — 4931 = 110. : a 31 


Squares and Square Roots 


Ex. 11. A General wishing to draw up his 64019 men in the form os Gaara 
square, found that he had 10 men over. Find the number of men 
the front row. 


Sol. Number of men arranged in a solid square 64019 — 10 = 64009. 
Number of men in the front row = 64009 = 253- 


Ex. 12. Find the least number of 4 digits which is a perfect square. 
Sol. The least number of 4 digits = 1000 
Extracting the square root of 1000, we find that (31) < 1000 < G2y. 
The least number of 4 digits, which is a perfect square is (32)? = 1024. 


| Ex. 13. Find the greatest number of 4 digits, which is a perfect square. 


Sol. The greatest number of four digits = 9999. 


--- Extracting the square root of 9999, we ‘tied that cay is less than 9999 
by 198. 


Hence, the required number = = 9999 — 198 = 9801. 

Ex 14. Find the least number which i is a perkeet square aid which is also 
divisible by 16, 18 and 45. ‘ 
Sol. L.C.M. of 16, 18 and 45 = 2x9KBxS 

=2?x 32x 2?x5=720 
sith order to get the required number, we should multiply 720 by 5. 
Hence. the required number is 720 x 5 or 3600. 
EXERCISE 6 (B) 


1. Find by prime factorization the square root of the the following numbers. 


(a) 144 (b) 2500 ° (c)256 (d) 1936 
(e) 2916 (f) 7056 (g)9025 (A) 11664 
2: And fae Square root of the following fractions  _ 
eed 1 396 (d) 0.01 
©) ae = ©) 3025+: ny ga ee OA 
(e) 0.0009 (f) 0.00000144 
Simplify : 


Tero 20 
7. (400 +-0.04 + 0.000004 ; 


8. Find the square root of each of the following numbers by long division method 


(@ 15129 (0) 75625 (c) 166464 (@) 39790864 
15120 
(€) 9548100 (f) 64432729 (s) 17749369 (h) 9 


9. 3600 soldiers are asked to stand in different rows, Every row has as many soldiers as there are rows. 
Find the number of rows. 


10. Find the perimeter of a square whose area is 71824 m/, 
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2 as many rupees as there were members,’ Fing 


11. A society collected F 53361, each member contributin 


the number of members of the society. - « '* me 4 
. ket there are 1250 flowers. A man goes for worship 
12 ey in the city. Thus he needs 8 baskets of flowers. Find the number of temples in the city. 
get a perfect square number? What is this perfect squate 
reat OIRO VOT LOT See pee : cit , 


and puts as many flowers as there are 


13. What should be subtracted from 16,160 to tis t ; 

number? Also, find its square root. ; (Ae oe 

14. What should be added to 2582415 to make the sum a perfect square? ce aanit | 

15. Find the least number which must be subtracted from 18,265 to make it a re ate £ square. oo is 

16. (i) Find the least number of six digits which is a Perfect square. Fale. ss wee anal or : ihe: 
(ii) Find the greatest number of six digits which is a perfect square Saupe BA gan i ! 

17. A General arranges his soldiers in rows to form a perfect square: He finds that raphe BSP60 soldier 

are left out If the ota numb pa solders Oe 8160, find the number of soldiers ineach rows; +; |, 

18. A gardener arranges his plants i rows (o form a perfect square, He finds that in doing so, 4 plants are 

left out. If the total number of plants be 3604, find the number of plants in each row. ny 


hee > 


ue 


Finding Square Root of Perfect Square Decimal Numbers by Division Method >; 
There is a slight variation in method when it is required to find the square root of a decimal... ; 
While finding the square root of a natural number, sa , 46656 ates + a natal fr 

and if in the last, one digit is left, we leave it by itself, te ais ee CEES by aS pom ne 3 te 
For example, while finding the square root of 276676 and 46656, we form periods as under : 

27 66 76 466 46 Me Cee Bes ei-al io M.D 
we count to the right for the decimals 


and to the left for the whole 


In case of a decimal number, 
numbers. 

If the last period of the decimal number contains onl 
digits are necessary to make up a period. The addition 0 


its value. 
For example, while finding the square roots of 0.00 00 2601; 492.84, 998.56, 252.70729 the periods wil 


ly one figure we may add zero to it. This is because two 
f a zero at the right of a decimal figure does not Change 


be formed as under : ° 
: edie ie 39 enh $ CT es > 
0.00002601, °492.84> 988.56, 252.70 72 90 ' (one zero is added) 
The square root of a decimal will contain as many decimal places as there are periods; or half as Many 
decimal places as the given number. : 
are the same as for whole numbers. 


The operations in obtaining the square root of a decimal number 
Follow the steps in the following example : 
Ex. 1. Find the square root of 1227.8016. 
7 Step 1. Beginning at the decimal point, mark off points to left and right, | 
e p 2.3 is the largest whole-number square root that is contained in 12,; 
‘| ___which constitutes the first period. i 
Step 3. Double 3 and place on the outside. Bring down the next pair to get’ 
| ___ 327. Divide 6 into 32 to obtain 5. Write 5 on top as well as in the’ 
. divisor, Multiply 65 by 5 and place it under 327. Subtract. The’ 
_ remainder is 2. i 
e 4 Place decimal point in the root after the 5 because the root of the 
____ next period has a decimal value. 
Step >. Bring down 80 which is next to 27, making 280 the new dividend, 
- Since 70 does not divide 28, put a zero both in the root and the’ 
divisor and bring down the next pair 16 also. 
Step 6, Since the given number is a perfect square, the remainder is zero, 


Sol. ee [Putts zen 


Squares and Square Roots al 


- - - t example, when a divisor is larger than the 
As is done in step 5 above, in working square st 
conresponcing ¢ Radmin write zero in the trial divisor and bring down the next root period. 


Ex. 2. Find the square root of 0.00002601. 
Sol. he 0.0051 


5 
pa ae 5 = 0.0051. 
Twice Sis 10 > 101 see ceuo2s0) 


Ex. 3. Find the value of /23104 and use It to find the value of J731.04 and 2.3104. 
ase 1 os. 23104 =152 

es 73104 , [23104 

Peat Now 231.04 +¥2.3104 = “00.” T0000 

73104 , (23104 _ 152 , 152 


7 
= ‘ 
: vioo vi0000 10 100 
ee 19-41.52= 16.72. 


Sol. 15 2° sisoiad 


Square Root of Natural Numbers Which are not Perfect Squares 


Now we will see how to find the square root of numbers which are not perfect squares. In such cases, add 
zeros after the decimal point, or after the last figure if the original number is already in decimal form and carry 
out the answer to the desired number of places. 


Ex. 4. Find the square root of 1869 to 2 decimal places. ‘ ” 
Sol. Since the square root is to be found to 2dp, add 6 zeros to form 3 pairs. 


Ree aes-.'2 3) 1 
-_+----— 
18 69.00 00 00 


heess* 


i869 = 43.231 to3 dp ie 
= 43,23 to 2 dp. 1 Ges 


397956 
1644400 
1326644 

3 17756 is 


a 


a7 = 7,6457 to 4 d.p. = 2.646 to 3 dp. V1 = 3.31662 to 5 d.p. = 3.3166 to 4 dp, 


1, Find the square root of each of the following numbers :: 


(a) 235.3156: (8) 81.5409 ‘8 (©),794.6761 «2s .(@) 291.7264 
‘(e) 64,144081° -(f) 0.000004 (000001369 ry hh 0100037636; 
2, Find the value of oe and from this value, evaluate +3625 25 el 5625 
0.2304 +/0.1764 


3. Find the square roots of 2304 and 1764 and hence find the ea of ee 


4. The area ofa square playground is 477.4225 square metres. Find the length of one side of the playgrouy; 
Find the square root of each of the following numbers to 3 decimal places. 
5. 789 26. AIS Mi o76153 8. 66 

9.3 10. mB 1s a7 


Square Roots by Using Tables - 


A table containing square roots of all natural numbers from 1 to 100 approximating to 3 

has been given here. Besides using this table to find out square roots of natural numbers less than | 

_ you can use this to find square roots of other numbers also. This is illustrated in the examples given after 
matable. 


Squares and Square Roots 


1 
2 
3 
4 
5 
6 | 
7 

8 
9 


Sol. 


Ex. 7. 
Sol. 
Ex. 8. 


Sol. 


. Using the square root tables, find the values of : 


@) Jin () 87 OV  — _@ Va64- 
(a) 11 =3.317.(From the table of square roots) 

(6) /87 = 9.327.(From the table of square roots) 

(c) VIS = V5x5x3 =5x 3 =5 x 1.732 = 8.660. 

(@) [464 = J4x4x29 =4x/29 = 4x 5.385 = 21.54. 

By using the square root table, find the value of 2300. 

2300 = V100x23 = 4100 x/23 = 10/23 = 10 x 4.796 = 47.96. 
Using square root table, find the value of : 

(@) J110 (6) V1.1 (©) 4663 

(a) J110 = Vi1x10 = Vi1xViI0 


= 3.317 x 3.162 = 10.488354 
= 10.488 (to 3 dp) 


3317 
3162 
6634 


19902 
3317 
BE99ST 
10488354 
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jee x 10.488 _ 1 9488. 
(0) Ji - t- 100 


(0) Yee = \3x13x17= petal 


=| 732 x 3,606 * 4.123 
= 25,750575816 = 25. 151 (to 3 dP): 


Pat decimal point after 9 places from the right. 


| 11 
f J>2 - 
Ex. 9. By using the square root table, find the value 0 25 


i: vit _ it _ 3317 _ 9.6634, 
ee 


Using square root table, find the square roots of the following numbers up to 3 places of decima) 


1. 9 2.7 3/1100 4, iso 5. 10 6. 410 


7, (828 8. [425 


9, Pe 
a SOAPS i} 


EXERCISE 6 (E) 


Multiple Choice Questions 
1. Which number is NOT a perfect square? 
(a) 64 (b) 169 5 (ec) 288 (d) 400 { 
2, The smallest number by which 980 must be multiplied so that the product is a perfect square is 
@7 (b) 5 Oo eee, (2), 


ich of the following is not correct? ou 


(a) J0.4096 =0.64 = (b) 140.96 = rads 


3 
te yalue of 7—~= 0. 09 


(©) 0.04096 = 0.064 (d) /4096 = 64 


Evil F 
@ 5 in (6) = io © Ps (d) 10 
5. Tee cae v0.16, 6, (0.16)° and 0.016, the least ei is 


(a) (0.16) (b) 0.16 


(c) 0.016 


Squares and Square Roots | 7 


6. /0.0025 x /2.25 x 0.0001 equals nad dae pale tte 
(a) 0.000075 == (6) (0.0075 (c) 9 
(6 - |= = s) fe equals 
si 5 (c) EA (d) None of these 
Oa ost 16 : 
tol cca length of each side is 
8. The area of a square field is 1 em’. The len : 
: 2 (ad) 2=cm 
(a) 2 cm (b) ry cm (c) - cm : 
VEE Hes 
9, The square root of 2c : en, a 
35 i 2B 
@ 4 ) IS (c) = 
59.29 = /5.29 
105 afeq no tleng Cduals 
59.29 + J5.29 
@"l (b) 0.65 (c) 0.45 (d) 0.54 
w challengers _ 


11. Find: 10+ 4/25 + 108 +157 


. Find the value of 4/1191.16 ves 96. 


Summary of Key Facts __ 
1. Ifa number is multiplied by itself, the product so obtained is called the square of that number. It is a 
number raised to the power 2. 
Thus, 49 is the square of 7 as 7 x 7= 7 =49 
The number 7 is called the square root of 49. 
2. The square of a natural number is called a perfect square. 
3. Properties of Squares 
(i) A perfect square is never negative. 
(ii) A square number never ends in 2, 3, 7 or 8. 
(iii) The number of zeros at the end of a perfect square is padi PPE even. 
(iv) The square of an even number is even. 
(v) The square of an odd number is odd. 
(vi) For any natural number n, ae . 3 
n’ = sum of the first n odd natural numbers (Ex. 47=143 é 5 fg 7) 


va 
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4. Properties of Square Root oe 
(i) Ifa number ends in an odd number of zeros, then it does not jie r Ha oT ei 
(ii) The square root of an even square number is even and square roo 


(iii) If p and q are perfect squares (q # 0), then 


(@) Jpxa =Vpxva 0) EAE 


5. Finding the square root : : : , —— 
(i) The square root of a perfect square number can be obtained by ee Ai ten oft 
square number, pairing equal factors and picking out one prime fac! 


Thus, 900=2x2*x3x3x5%x5 and /900 =2*3 x 5 = 30. 


ti be found by division method. 
(ii) The square root of a number may also sheets 
(iii) The pairing of numbers in the division method starts from the decimal point. For gral par, 


goes from right to left (<-) and for the serine part nS goes from left to = (>) a4 shown beloy, 
16641 59 37 28.97 00374800 593.721 =» 593.72 10 
(i») Ifa positive number is not a perfect square, then an approximate value of its square may be obtaiy ¥ 


by the division method. . 
(v) Ifnis nota perfect square, then J isnota rational number e.g. /2, /3, V7 are not rational numben 


5 
1. Square of 4=... 2. Square of 6 =... 3. Square of 8 =... 4. Square of One 
6. Squareof0.12is.. 7. 152 j42=_. 8. 99798? =... 
10. Without adding, find the sum of 1+3+5+7+9+11+13+15 +17 
12. Find the square root of 10000000000. 
13. Why is each of the following numbers not a perfect square? 


(a) 372 (6) 59307 (c) 71298 (a) 39000 
. Find the least number which should be subtracted from 18 to make it a perfect square. 


5. Square of 0.3 is ... 
9. Square of 0.07 =... 


ARYABHATA-1 


1. Aryabhata - 1 was the first Indian to have given a scientific 
basis to Astronomy. He was also a great mathematician, He 
was born on March 21, 476 - a little over 1,515 years ago at 
Kusumapura, near Pataliputra (Modern Patna). He recorded 
all his thoughts, theories and calculations in his book 

_'Aryabhatiya' which he wrote when he was only 23 years of 

e. He made important contibutions to Astronomy and all 

nches of mathematics-Algebra, Geometry and Arithmetic. 
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Bal Cubes 


The cube of a number is the nu! 
=59=5x5%X5 


; = 125. 
Thus, cube of 2=2?=2 x 2x 2=8, cube of 5 ; 


Perfect Cube 


3 = 1000. 
| that 22<8, 32=27,6°= 216, 7° = 343 10 =! Pe 
We know that 2° = 8,3 =27,6 alled perfect cubes. A natural number is said to be a pe 
The numbers 8, 27, 216, 343, 1000, ... are callee P : 2 they 


Ae, hat is: ; ; 
cube, if it is the cube of some natural number. T! : ae 
A natural number nis a perfect cube if there exists a natural number msuch that mx m x m2 
eS 3 WRG PALES te F 

be, nr =n. EGE Peis S: a i 
Test +A given natural number is a perfect cube if in its prime factorization, every prime Occurs thre, 
times we multiple of three times, 1. if it is expressible as the product of triples of the same Prime 
factors. : 


The cubes of first 2 


Téate_[ainber | Cae | 
ee 6 216 


u) 


0 natural numbers are given below. You may learn them by heart. 


11 16 


12 


Sippel acne 510 

x. 1. Show that 74088 is a perfect cube. 
Sol. Resolving 74088 into prime factors, we have 

74088 =2x2x2x3x3x3x7Tx7TXx7 

Here, we find that the prime factors 2, 3 and 7 of the given number can 
be grouped into triplets of equal factors and no factor is left out. Hence, 
74088 is a perfect cube 

Also, 74088 is the cube of 2 x 3 x 7, i.2., 74088 = (42)°. 
What is the smallest number by which 1323 may be ~ 
ultiplied so that the product is a perfect cube? 
solving 1323 into prime factors, we have 

23 =3 x3 x3x7x7 

ince one more 7 is required to make a triplet of 

7, the smallest number by which 1323 should be 
multiplied to make it a perfect cube is 7. 


Cubes and Cube Roots 

Ex. 3. What is the smallest number by which 1375 should be (dy so 
that the quotient may be a perfect cube? 4 

Sol. Resolving 1375 into prime factors, we have 

1375=5x5x5§x |], i 
The factor 5 makes a triplet, and 11 is left out. So, clearly 1375 should be 
divided by 11 to make it a perfect cube. 

Properties of Cubes 

From the table of cubes given above it is easy to observe that ; ; 

1. Cubes of all odd natural numbers are odd. Thus 3° = 27, 5° - 125, oi = 343, oa = 729 etc. 

2. Cubes of all even natural numbers are even. Thus is 8, 4 = 64, 6 =216, 8 = 512 etc. 

3. Cubes of negative integers are negative. Thus (— I =EI*ED)*E D=-1. 


Cube Root _ 8 : 


- Cube root is denoted by the symbol 7 . 


2. Cube root of a negative number is negative -@ =-4. 
3. Ifa andb are two whole numbers, then Vab =/aa/b Yb. 


. Ifa and b are two whole numbers, (b # 0), then 


Finding the Cube Root 
Method 1: San. Factorisation <a 


“Step 3 : Take out one factor ror oO 
Ex. 4. Find the cube root of i 


-(@) 9261 (6) i (c) 0.729 | _ 
Sol. (a) Resolving into prime factors 
9261 = _3x3x3 x 7x7x7 
261 = 3 x 7 
12 512 a 12 (512 1 3/512 
1 — = — 3 =) Se —=-—, |} 
) “ps = 125 = " Vs Vis Yas 65 
0.729 = ae 5) aa RAE -* = = = 0.9 
(©) 1000 “5 : mh ~ F000 2a 


For cube root take one third of the power of re, numerator and ae a 


Ex. 5. Find the value of ¥968 x 1375: 


8x 137 
Sok {oe8xYI37S = 1968x1375 cog ie 


Resolving 968 and 6125 into prime 


5 | 1375 
5 | 275 
5 55 
nf 
1 
eee i 


968 x 1375 =2*2%2* 11 


= (x2%2)x (Ix HE! 


¥968x1375 = 2x 1lx5= 110. 


Find the cubes of the following numbers + 3 b) — (pie 
ee () 13 () 400 2. (a) 5 () 9 7 
(c) 0.001 


3. (a) 0.3. (b)-2.4 
4. Which of the following numbers are p 


~ 64, 125; 243, 729, 1331, 864, 4096. i 
[Hint : Resolve into prime factors and see if you can group these factors into triplets of equal numb 


5, Whaat is the smallest number by which 675 should be multiplied so that the product is a perfect cube, 
6. What is the smallest number by which 2916 should be divided so that the quotient is a perfect Cube? 
Find the cube root by prime factorisation method of the following sumer 


125 2744 pe {dio 
a om oe 19. 0,91 
7. 4096 891125 Bragg agp ade or em 


le t 
13. 4.096 14. Show that 3/27 x 3/125 = 727x125 15. Find the value of 3/392 x Vas i 


lest number by which 47916 must be multiplied so that the product is a perfect cube. Als 


erfect cubes? 


16. Find the smal 
find the cube root of the product. 
17. Find the smallest number by which 120393 should be divided so that the quotient is a perfect cube, 


Also, find the cube root of the quotient. 


PB 


Cube Root Tables 
ou have seen cube roots of some numbers can be found by factors. The cube root of other numbers can 


from tables. Here, we give a table containing fn, 3f10n and Y100n , where n is natural number from 


00. 
Using this table, we may find the cube root of any given number. The examples given after the table will 


help you to understand the method. 


—————————— 


87 


TABLE OF CUBE ROOTS 


Conde eeon=— 


Ex. 1. Evaluate i a0 (0) 73800 


‘See against 38 in the colyy 
u] 

See against 38 in the Colum S ( 
n ' 


(38 (From table) 
sol. (a) 3f38 =336 (From table) for 


(6) 3380 = 10x38 = 1.243 ae 
(c) 3800 = 15:60 wie i 


! =a m0 1 ygon =x15 60 = 1-500 


0. 
47000 (6) 47000 
Ex. 2. Find the cube of (a) 3,609 x10= 36.09. 


Sol. (a) {47000 = ygrxio00 = 47x10 © 
(b) 3470000 = ¥fa7x1000x10 ~ 10x/47x10 =10x¥/470 
= 10x 7.7152 77-79: 


root of 57.84. 


3. Find th ube 
Ex. 3. Find the ¢ ey Eck 


Sol. The number 57.84 lies betw' 
From the table, we have 


| 58-957 = 3.871 -9- 
ly unitary method. 
wid value is 1, difference in cube root is 0.022. 


W hen the difference in 
. z i 2: 
in value is 0.84, difference in cube root is 2 ' 


+. When the difference i 


3/57.84 = 3,849 + 0.018 = 3.867. 
EXERCISE 7 (B) 


Using table find the cube roots of the following numbers : 


, 35 5 39 3. 74 4. 540 5. 780 6. 690 
Stk3 8. 7600 9.9.8 10. 3.2 2 i 
ultiple Choice Questions : 
. Which of the following is the cube of an odd natural number ? : { 
(q)2744 (b) 12167 (c) 8000 (d) 32768 ; 
12. The digit in the units place of the cube of 47 is: ‘ 
Gy... o7 (3 @\ 

13. The least possible value of A for which 90 4 is a perfect cube is 


(b) 300 (c) 500 (d) 600 


(a) 200 


3 
, Og > 3 
i | (d) 
28 + 324 = 3 ; 
ves (4 Be (a) 32 


Cubes ane *<_——_——— 
(729, ual to 
16. 194096 °°4 


(a) 0.5625 (b) 5.625 


(d) 13.6 


b Fis (6) 182 ; 


6 allengeV> : 
Challen ee dss a0 be divided, so that the quotient 


h 

17, The sum of the digits of the smallest number Py W a4 
~ becomes a perfect cube is a eae t 8 | (d) 

Git Gt-e-nyre, OS elie x bacon itt 


48. Evaluate : ¥V0.000729 + ¥0.008 


6. 


rit + % 
TF ¥ fe Ose 


Summary of Key Facts be of 7= 7° = 7% 7% 7= 343. 
1. The cube of a number is the number raised to nie pee some natural number m, ¢.g., 8isa 
2, A number n is a perfect cube if it can be expressed asn=m ji 
perfect cube as 8 can be expressed as 8 = 2. ; 
3. (i) The cube of an even number is even, @.g. A = 64. . 
(ii) The cube of an odd number is odd, e.g:, Sit 125. 
4. The cube root of a number n is the number whose cub: 
since 6° = 6 x 6 x 6 = 216, therefore, cube root of 216 = 9216 = &: aking groupsof3 
5, The cube root ofa number can be found by resolving the number into mee - ee a. ers copisked 
equal factors, picking out one of the equal factors from each group and multiply 
e.g. 1728=2x2x2x2x2x2x3x3x3s0 372 =2x2x3=12. 


6. The cube root of a negative perfect cube is negative, €.8., y-8=-2. 


e is 7 It is denoted by Yn, eB» 


a_ va 
77 * 3j/—- = —_ 
7. For any integer aand b,wehave (i) /ab= ala xalb i @) b b 


e.g. (i) {4x Y54 = 34x54 ={2x2x2X3X3X3 =2x3 =6. 


MENTA 


L MATHS 


1. Is 8000’ perfect cube? Yes/No _ CE Ty 

2. Write the cubes of first five natural numbers. 

3. What is the smallest number by which 4 should be multiplied to make it a perfect cube. 

4. What is the smallest number by which 81 should be divided to make it a perfect square? 
P 27 3 ? ; woeb griiss I 

5. Find the cube root of 64° : 6. Find the cube root of 0.008. 

7, Find the cube root of — 27000. leet (we 2 Tr ’ 

8. Identify the perfect cubes in the following’ 27, 64;'125,98,; 100,— 9000. * 


Simplify (10)* — 4°. 10° nage 


Cubes 


teresting Patterns in 
=] 


Some In 
=1 9 oe 
ae 236 
=]+8+27 - 100 
=1+8+27+64 in 


1.1 
p+23 
p+23+3? 
B+3+3+4 
Using the above BI ee 
ees +4 +5) = 
p+Bre+4ats Ye el 


Page e seer PHB tT 
1 la 
3 


ees =64 =4) 


Using the above pattern, 1 find : 


21423 +25+27+29=-- 
How many consecutive odd 


it the great Indian’ mathe 
thematician Prof. GH. Hardy come to visi ee mati 
ree taxi numbered 1729. Prof. Hardy described 1729 as'a “dull” number. +»: | 
Ramanujan described 1729 as an interesting number as it can be expressed as a sum of Cubes int 
different ways! ‘ j 
1729 =1728+1=12 eale 
1729 = 1000 + 729 = 10°+9° 
Some more of. interesting numbers at, 
4104 = 4096 + B= 16+2° 
= 3375 + 729=15° + % 
and ——«(13832=18° +207 13832= 2 +24, 


9 Can you find some more ? ; bee 
UNIT REVIEW - Il 


Aah) 


1. Fillinthe blanks. | : " 
(a) 0.979797...names a number, 
(6) Nonterminating, non-repeating decimal numerals eet —numbers. 
(c) Each repeating and terminating decimal names aunique___ number. 
(d) 0.667666776666777... names a(m)__—_—snumber. : 
2. Find all the possible values of the missing digits in the given questions. 
(a) 60 * 18 is divisible by3 (6) 83 * is divisible by 4 (c) 919 * 8 is divisible by 11 


Cubes and Cube Roots 


.. Find the square root of 6.0025 by long division method. 


“(by 1007, 2279 


Find the H.C.F of: = (a) 426, 994 exactly bth by Smpoteandby a walking stick Im 


What is the shortest aa tha can be 
50cm Jong. , 

If 150, 190 and 260 are each divided by a certain number, 
What is the greatest value of the divisor. 

4 12 16 8 

5” 25” 35’ 15 


the = ihidors are 3, | and 8 respectively. 


Find the H.C.F. and L.C.M. of = 


Simplify : (y's 


(b) 0.3636... (c) 0.536 


Express as fractions in their lowest terms : (a) 62.68, 
Scannell 17 See, 

Express as decimal: (a) rr (6) Th 

(6) 1.1 x 0.01 x 0.03 x 700 = 0.004 
3.2{(1.5) ~(0.5)'} 


“a Micardis B 
_(©)3.6 + 0.012+1.2 0f0.5-0.02  * @ “9 428f(1.5+0.5)} 


Evaluate : (a) 0.06 + 0.04 — 0.05 — 0.005 + 5 


Find the H.C.F. and L.C.M. of 21, 7, 56, 14. 


Find the largest number of 5 digits that is a perfect square. 

Find the square root of 27 correct to 3 s.f. . 

Find the cube root of 1280 using cube root tables correct to 3 d.p. 
Find the cube root of 5400 using tables correct to 3 d.p. 


et ste 3° x , 0.45 and 0.63 in ascending order of magnitude. 
[Hint : Convert the fractions to decimal form and arrange] ° 

7) 
Insert 2 rational numbers between -= and — 


ee 
24 6 beak & 
Arrange > 3°71 13. in ascending order of mein by making numerators equal. 


vit 


7 ‘1 
A man spends 15 of his income at home, 6 of his income on holidays and saves the rest. If he saves 


= 22000 in a year, what is his income ? 
If the cube root of 175616 is 56, then find the value of aces 616 =. ae 175616 +2/0.000175616 


6 3 9 
Find 3/3 x4 x2 
8°x2° 


2.197 +'V0.0049 equals aE 
(a)3 (6) 1.37 (c) 13.7. (ad) 1.7 


ph ann nme * BRE ~ 


Ratio and Proportioy 


! 


Introduction 


You have already studied ratio and proportion in earlier classes. Here we will take up More Prog 
SALOU understanding of this important | topic. , Eee sf okey 


“RATIO - ae 

Quick Review ool Maton 2. = 

Ratio compares quantities of the same kind in the same units. tae | 
Ratio between two quantities a and b, (of same ne and same unit) i is written as a:b 


¢ 


(read as : ais to b) and is expressed as a fraction — B10.) 200-8002 100.0 (6) 


: Stpgt 


a and b are called the terms of the ratio. 


ais called the antecedent and b is called the consequent. Cabin SEO Oo Of 


1. Ina ratio, order of terms is very important. , 
4 2. Since ratio is a fraction, the ratio will remain spate if each term of the Tatioj 
multiplied or divided by the same non-zero number. 


b mb b+m m=O 
3. Ratio always exists between quantities of the same kind which are expressed in the 
same units. 
4, Ratio has no unit. é 
5. To compare two or more ratios, we either convert them to > equivalent like fractions o, 
convert them to the decimal form. ni iBT! orl dows 


6. Aratioa: b= — p iS inits lowest term if H.CF. ofranavis’ ns 
7. If quant increases or decreases in the Fatieg b, then 


new quantity = 


my 5 of the ae quantity. = rr is called the bemulipyng ratio. 


iv Ne i 


Solved Examples 
Ex. 1. Express the following ratios in simplest forms. 


: : 4 F " 
(a) 560 to 7200 © | ‘~(6)40 cmto Bes m- ()2.4mmtol.6cem |"! 
_S L. 560 : 7200 = om ee 7:90 
or (G) 7200" 90min aa 


4 14 4 
(b) First we convert vr m to cm. We have 22 m= m= (#100) em = 280 cm 


Then, 40 em: 2% m= 40 cm: 280 Ua les 
en, cm : sons cm ; om = 580 7 sf. 


Ratlo and Proportion te ffi ee 
Think directly 
2.4 = = mm= =x 1 ee =0.24cm ; Sea. 
(c) 2.4mm = 10 = 7 100 
0.24 /we multiply the denominator by 10. 

2.4mm : 1.6 cm = 0.24 em: 1.6 cm= 7 ~ tiply 

24 

210024510 TS cee 

16 100°16 160 = 39 79° 7% 

10 
Simplify the following ratios : 

3.43 1 5,3,1 
(a) 67:35 (b) 35342 3°46. 
15 
ig 62:32 22 B21, 8 a ag 
4 75 4.5 4 5 4 18 8 
3 5 
(34: ‘ alk ote meld pia =5:6. 
‘ A Ain Ppt Ol eat ve | Multiplying each term by the L.C.M. 

5.3,1_ 35, x12: 32:4 :=x12 =20:9: a. of the denominators i.e., 12. 
OM edna? pas 
Write the following ratios in descending order : 


Ex. 3. 


' Sol. 


Ex. 4. 
Sol. 


1:3, 2:5, 7:15, 5:6 
1 
Convert the given ratios, i.e., 351 
L.C.M. of the denominators 3, 5, 15, 6=3x5x2=30 
1_110_10 2_2x6_12 77 5x5 a 


25> 14>12>10 


25S 4. 12 > laa 

30.30 30 3076 15 5 3 

Hence the given ratios in descending order are 5 = 6, 7:15,2:5,1:3. 
Divide F 2240 between A, B and C in the ratio 12: 13: 15. 


Sum of terms of the ratio= 12 + 13 + 15 = 7 AOR 


13 
. A's share=% (3 2240) = < 672, B's share =< -2 (220) =7 = 728. 


Ex. 5. 


Sol. 


C's share = & (=. 2240) = = 7 840. 


Divide % 1218 among Roma, Ankit and Resham in the ratio 


wil 


13 IS 

256 

4 . SS REe | 3 5 : ; 

Given ratio = = ta Dek sian Multiply each term by the L.C.M of 
2:18:25 

Sum of terms aoe ratio= 15+ 18+ 25 =58 


iy 
2 


denominators = 2 *5*3=30, 


1 
Roma's share = z (xazis) = =% 315, 


ee et 


_(c) 800m: 22 km) 
_) 2days: os 


tC 
r t a i 


2 Ot an 
inal 14:25 (4:4 a me 4 
Poead or : 3) O12 : ; 4) ; a 0 
(a) (6: 7) of 39) (6) 4 
in: ratios in n ascending ae ae Be: a Saw 
, Arrange the fT “38 () 19:21 Hee eae vy “4 oer 


- ve am among 4: A,B and C in the ratio 35:7. 
. Divi 


Divide & 744 amons Anuj, 
among A, B and C such that A g 


3° 
. Which a is greate 


pe 
Asha and Ashu in the ratio Ore ot 


ets 5 1 of what B gets and the ratio of the shares o rb 
. Divide? 497 q 


oi the number 3870 into three pa 
“is equal to 8 times the third. 

[Hint : 24 = =7B=8C] 
7 ag among Kanchi, Rohan and Sana such that : 


; of Kanchi's share 


rts A, B and C such that 2 times the first is cual to7 times the — 


1 
= ; of Rohan's share = = 5 of Sana's share. 


Divide 840 into two parts, one of which i is = ° of the other. 


Aore Examples 
Ex. 1. 1f4:B=6:7andB:C=9: 11 find A: B:C. 


A 6 
Sol. Given eae and aaa 


To find A : B: C, we have to make B equal in both the ratios. 
+ L.CM. of 7 and 9=7 x 9=63 
6 _ 6x9 _ 54 9 9x7 _ 63 
A:B= = 5 Bena = 63: 
6:7= 7° 7x9 8B 54:63 and B:C=9:11 ll 1x7 77 63:77 
* A:B:C=54: 63:77. 


Ratio and Proportion - 
Ex. 2. 


Sol. 


IfA: B=5:7andA:C=3:4, find B: CandA:B:C. 


Aes 
A:B=5: 19 $=358.1 LiG=t4e == 


B 

4" 20 
A: B=5:7andB:C=2|: 20 
L.C.M. o 


f the two values of B=21 


, AtB=5:7= >= 5X3 15 <5: 71 and B:C=21:20 | = AB: C= 15:21:20. 


Ex. 3. 


Sol. 


“ A:B:C=12:9:4 
. Divide % 5830 into three parts such that the first i is I ofthe second and the ratio between the 


Ex. 4 


‘Sol. 


x3 2 


You can work Out as under: 2 
20, _ 20 

When Bis 21,Cis20 :. When Bis7,Cis > *7 = 

AB: =5:7: 5 215: 21:20. 


If34=4B=9C then find A: B:C 
Let 34=4B=9C=y 


| Multiplying each term of the ratio 
by L.C.M. of denominators, ie., 
i _3x%4x3= 36, 
1 5 
:—x36:—x36 =12:9:4 
x36 eas 9 


second and third part is 5 : 7. 


Since the ratio between the second and third part is 5 : 7, so let the second and third parts be 5x and 7x 
respectively, 


Sx 


1 
Now first part = 4 of second part = = of Dee ar 


Given, sum of the three parts = $830. 
oO) “E45x47x = 5830 


Sx+20x+28x 
seray ey 5830 


53x 
=> ve =5830 >x= 


5830x4 | 
53 


. First part = “(2 440 = =%550, Second part = (5x 440) =% 2200, 


Ex. 5. 


Sol. 


Third part =% (7 x 440) = % 3080. 


A bag contains % 885 in the form of 1 rupee, 50 paise and 20 paise coins in the ratio 
2:5: 7. Find the number of each type of coins. 


Since the ratio of 1 rupee, 50 paise and 20 paise coins is om 5 :7, let the number of three coins be 2x, 5x 
and 7x respectively. 


0 
*. Value of 1 rupee coins =% (1 x 2x) = 2x, Value of 50 paise coins =% (Ax raz’ wT 


100 


l ; ; ay, 73) Stee 

Value of 20 paise coins =% 100 Tesh. 

20x+ 25x+14% _ 995 
10 


Sow 
Given ax+— + = 885 > 
=) ages oe = = 150. 


10 
-. Number of 1 rupee coin = 2 x 150=300, Number of 50 paise coins = 5 % 150= =750,, 


\! Number of 20 paise coins = 7 x 150 = 1050. 
Ex. 6. Two numbers are in the ratio 11 : 13. If their sum is 192, find ule numbers. Fatea 


Sol. Let the two numbers be 11x and 13x 


Given llx + 13x= 1923 24r= 192 92= 54 =8 ; el 


», The numbers are 11 x 8= 88 and 138 fate 
Alternatively, Sum of the terms of the ratio = 11+ 13 =24 


At nd BE , he, 88 and 104: 
1 


*. The numbers are 
yes 


Ex. 7, Asum of moneyis divided among Aand B in the ratio 5: 13. If B's share < 780, fi ng A's shares 


the sum of money. 
Sol. Let 4's share = & 5x and B's share =< 13x, Then total amount =% (5x sia) z 18x 


Given B's share=*< 780 = 13x = 780 => y= 7 60° “4 6 


» A's share =* (5 x 60) =€300 and total amount =2 (18 x 60) =% 1080. 
‘Alternatively, you may work out as under : 
Given, 4:B=5:13 
So, when B’s share is< 13, A’s share is = 5, 


When B’s share is< 780, A’s share =% of x 780 we 2300. 


| Ex. 8. Two numbers are in the ratio 2 : 3. wick 4 is added to both the terms, the ratio becomes 3 4,fi 
the numbers. ; 
| Sol. Let the numbers be 2x and 3x. 
| -  When4 is added to both the numbers the ratio becomes 3: 4 
2xt4 3 
a 4 gery 33x44) = &x+ 16=9x+ {2 
O-8r=16-12=4 |= Thenumbersare? x 4 = 8 and3 x x4=12, 


The salary of Radha increased in the ratio 6: 7, Ifthe original salary was < 21600, find her new sala 


Ex. 9. 


6 
. The new salary is € 25200, 
10 Decrease the number 325 in the ratio 5; ch 


7, 
Sol. New salary = = of original salary = ot = =f 25200 


4 4 
|, Required number = ri of 325 rie = 260, Cx] 


Ratio and Proportion | 97 => 5 me - 


Se 8 (B) 


is "390, find the smaller. 
1. Two numbers are in the ratio 9 : 13. If the ee large number i 3 os¢-7- Ifthe second person gets® 24S, what 
2. Asum of money is divided among three peop! the rati 
is the sum and how much do the first and third get ? What is her new height? 


cm,, 
3, Shreya's height increases in the ratio 4 : 5. Her height dees Picts oniezinl coosamption was-12.1 Pes 
4, The consumption of rice of a family decreases in the ratio 1! i 
What i is their consumption now? 1 
5, A, Band c play cricket such ata Rata: B's runs 
Sed scored are 234, find how much did each s e. oo janitor! = somes i 


gig oh oY ¢1est a. * sai 
6. Find A? Bi Cif’ 8° sliz.tos 
-2:4 dB: C= = "15 
(@A:B=3:7andB:C=5:8 , () A:B= an 


4, A: B=4:7and A: C= 11315, find Bz Cand A: Bic Ete 
8. If4:C=1:3 andB: C=5:7, find A: Band A:B: 
9, IfA:B:C=4:5:7andC= 42, find A and Boyton) fi i 
10. If44 =SB= 12C, find A: B:C. 
11. A bag contains Z 372 in the form of 50  paise, 25 pais 
number of each type of coin. te caoak female 
12. The number of teachers in a school is 124. ” the ab of male teachers is 93, find the rati 
teachers to the total number of teachers in the schoo di 
13. The ratio between two numbers is'4 : 7. If 8 is added to each number, the ratio becomes 3 : 5. Find the 
een ic 4:5. Find the 
14. Two numbers are in the ratio 5 : 6. If is sabre from each number, the ratio becomes in 
numbers. Seda 
15. A class is making a model of the school building and the ratio of the lengths of ay peer pe 
of the actual building is 1 : 20. The gymi is 6 m pe How high, in centimetres, shou 
gym be ? ‘ 
16. The perimeter of a tangles is $ 60 cm and lengths of the sides are in the ratio 2:3: 5. Find the lengths of 
the three sides. ; ia abn A001 


4:2 and B’s runs : C's runs = 6: 11. Ifthe total runs 


se 5 and 20 paise coins in the ratio 4: 5: 7. Find the 


os 


PROPORTION ®: © 
Quick Review 2 
1. Two equal ratios form a proportion. 


2 : ae : , 
Thus, 3 -< form a proportion and this is expressed as 2: 3: : 8: 12 read as ‘2 is to 3 as 8 is to 12’. For 
working we generally use the fractional form only. 


In general terms, if four numbers a, b, ¢, dare in Proportion, i.e., a: b:: c: dthen 
aand dare called extremes and b and care called the means. 


are 
b da 


ion 2225 ad =be 
In a proportion bd 


ie, Product of extremes = Product of means 
2. Inthe proportiona:b:: c:d, dis called the fourth proportional. 
3. Three quantities a, b and c (of the same kind) are said to be in continued proportion ifa:b::b 


2G, 


“ a 5 . . 
he, BT: Here a is called the first proportional, cis called the third proportional and 5 the mean 
proportional. 


tage b= Vee: 


Gna dis ,we get b 


hetween a and 5 Jac: | 


From ae = 
Thus, the mean proportional 


Solved Examples ; 
Ex. 1. Are 2.8, 3.5, 1.6, 2+ in proportion ? of extremes = = product of means 


roduc 
Sol. For the given quantities t0 be proportion, P Product of pees mf : Bt j P 
; Here extremes are 2. 8and 2.0 tit Product of means = 3. 5 x 1 625 60 i 
i pie product of means 2,8, 1.5, 1.6 and 2.0 are proporti Ont 
- Product of extreme® 
Ex. 2. Find the value of x if 


ii 


1 leee 

=:x13-:1= . 
; (B) 27 ieH NS 
(a) 8: 2.4303: $ t 


9.4::0.3 4 


| Sol. (a) Given a ortion if product of extremes = product ae means’ 


Tefen 3 4 Aes | 
je, 8xx=24x03 2 ¥=— g 10 “0. 3 100 = 0.09. ae : 
Scio 13 7) toe a 9 
‘(b) The given proportion can be written as 2° Ro8: 6 Ney fs . : 
The four numbers are in proportion if product of extremes = product of 1 means . 
4 pee 13x ° 7. ie ian 14_ Sa Ce ; 


a Se le os 
eee a 2 13 a eas 
Ex. 3, Find the fourth proportional to; 


bis qe get eg 
36, 64 and 1.8 ©) zrgand 


“Sol, @) Let ie fourth proportional to 3 6, 6. 4 and iL 8 ee Then 3.6 : 6.4: ae 18:2 3 


6.4x1.8 
3>3.6xx=64x18 >x= = 3.2. 

3.6 

nigga? rot er 
(b) Let the fourth proportional to 2's and 7 bex Pee eens — Product of megg 
He hy Mae ee ee 
aR I” SOR 5 235 1 35° 


Ex. 4, Find the mean proportional between : 
(a) 64 and 4 (6) 0.25 and 400 © 7 and re 


Sol. (a) Let x be the mean proportional between 64 and 4. Then .. 


Y=64x4=>x= Vequg =8x2=16, 
' (6) Let x be the mean proportional between 0.25 and 400. Then 


x'=0.25x 400. =>: x= J0.25x400 = 0.5% 20=10. » 


Ratio and Proportion 


1 1 tot 1_1 1 
(c) Mean proportional between — 4 and => 49 Fey 49 a7 14° 
Ex. 5. Find the third proportional to 6, 18. 


Sol. Let the third proportional to 6, 18 be x. Then 6: 18:18: 
— 18x18 _ 
CIGTE 


=> 6xx=18*18> 

Ex. 6. If 8,.x and 72 are in continued proportion, find the value of x. 
Sol. 8,x, and 72 are in continued Lineage , f 

=> Bixiix: nR —— Sag. => - Ba8x72 a 


~ V8x7. ~ VaX2x2%3 =2%2%6= =24, 


ERENSISE 8 (C) 


1: Examine whether the following numbers hare in proportion or not ? 44 


3°12 1 4 : 
(@) eos lag MOPS, pleas beevos Bare ® core orm é 
42,14 : 1 bal 
© SpatGies ss inte whoa 


2. Find the value of x in the ee proportions: y, ae 2 
a — 1 1 
42 (c) 42:1.2::5.6:x (d) *: tet 5: oe 


3. Find the fourth rina: 0 CO Bee ae 


(a) 31, 124, 0.12 (b) >, Pi 2% (©) 43 kg, 64.5 kg, 13 kg (d) 80 paise, % 4, 60 paise 


4. Hind he mean proportional Petnigaa at ° eee sit te ost 


(a) 4.5: 0.09 ::%:1.8 Oe = ae 


e 


24 


Pitniersey sou! | 1 
“SARIS 0.25 and. 0.36. (e) x “Pee » @ >5and 175, (e) 12.8 and 5 


5. Find the third proportional to : 


(a) 8 and 12 


(6) 2.6, 5.2 


7 
@3plle  @OIISI Oe 


6. Check whether 1.25, 1.5, 1.8 are in continued proportion or not. 
7. If 45 is the third proportional to 20 and x, find x. : 
8. The weights of A and B are in the ratio 3 : 5. If B's weight i is 585. 5 kg. What is A's ae q 


9. The cost ofa litre of milk and cold drink are in the ratio 5 ; 9.TE ie cost of a litre of milk is ¥ 20, what is 
the cost ofa litre of cold drink ? ie . 


10. From the numbers 4, 10, 15, 6 form a proportion. 


eo 


T AN! D INDIRECT pC 


a incr ty 
related that an increase (decrease) moeaanh increase ( a 
o vary directly. et 


Direct Proportion or Variation 


When two quantities are so re 
in the other, the two quan 


tities are said t 


Examples : 
1. The cost of artic! 
More (less) number of article: 
Ratio of number of articles = 
2. The distance covered by a mov’ wr 

3, The work done varies directly as the number of men ° fii 

1 

More men => More work done, Less men => Less wo Sat ge 


cles. gies 
Jes varies directly as the number of @ a Biliie ut 0 7 
; = More (less) cost ” "Osa tear i 


Ratio of their costs i ; 
spec aug remain 
ing object varies directly as the pe ing wa 


‘) 


Indirect Proportion or Variation 


When two quantities are so related t 
in the other, the two quantities are sai 


injone cause a decrease (i, 


han increase (ea 
id to vary inversely. jabs 


‘Examples : 
1. Speed varies inversely as time, (provided distanc 
More speed = Less time; Less speed = More time 
Ratio of speed = Inverse ratio of time 
2. Number of men at work varies inversely as time. More men at wo 
Less men at work = More time taken of: 
Ratio of the number of men at work = Inverse ratio of time ek 


Rule of Three ¥ 
! The method of finding the fourth term of a proportion when other three are known i is called the ni 
three. 


e covered remains same) - 


rk = Less time ae ti 


i 


1. Let the Sano ae be x nal take it as the fourth term. 
2, Take the third term as the quantity which has the same unit asx. 

3. Ifitisa case of direct proportion, take the direct ratio as the first two terms of the propor 
4. Ifit is case of ‘indirect j Proportion, take the inverse ratio of the first two terms. 
5. Nowfindx, = 

Solved Examples 

Ex. 1. 7 fountain pens cost € 57.40. What do a score of fountain pens cost ? 
«Sol. 1 score =20 

Let the cost of 20 fountain pens be ¥ x 

More fountain pens > more cost > It is a case of direct proportion. 

Ratio of the number of pens : : Ratio of the costs ie., 7: 20: will ave x 
7xx=20%5740 =>x= et 160 PR 
20 fountain pens cost ¥ 160. 


Ex. 2. 153 rails placed end to end ina straight line stretch to 680 m. How far will 135 rails stretch? 
Sol. Let 135 rails stretch toa distance of x m. 


=> 


! 


. 


Ratio and Proportion — case of direct proportion 
153: 135::680:x 


. Ratio of number of rails : ; Ratio of distance covered /.¢- 


Less number of rails => Less distance covered => A 


135x680 


_ 153 
135 rails stretch to a distance of 600 m. 


take to do so? 
15 men can repair a road in 28 days; how long will 35 men ™ 


153xx=135x680 =x= = 600 


. Let 35 men take x days to repair the road. 


More men => Less days => Acase of indirect proportion 


j.e.,35:15::28:x 
Inverse ratio of number of men ; : Ratio of number of days, 4» 3 


15x28=x"x35 axe 


“, 35.men take 12 days to repair the road. 


. When a certain sum of money is divided equally among 25 P 


eople each receives < 42; how much 
ng 30 people? 
would each person receive if the same sum had been equally divided among 9° p 


, Let each of the 30 people receive < x. 


More people = Less money received (total sum remaining same) 
A case of indirect proportion 


: “ i 225::42:x 
. Inverse ratio of the number of people : : Ratio of sum received, i.e., 30:2 


42x25 _ 


= = 35 
30 x x = 42 x 25 >x 30 


-, When the same sum is divided among 30 people each receives € 35. 


‘ ? a aaa . 9 
. Radha takes 3 hours in walking a distance of 18 km. What distance would she cover in 5 hours? 
. If 13 burners consume 91 cubic metre of gas in 2 hours, how much will 7 burners consume in the same 


. The railway charges € 2112 to carry a certain amount of luggage for 416 km. What should the charge be 


. 89 litres of oil cost 2091.50. What is the cost of 1S litres? 
. 36 packets weigh 1 kg 232 gms. What will be weight of 90 packets? 
. A car can do a certain journey in 12 hours ifit travels at 65 kan/hr. How much time will it take if it travels at 


. A work force of 350 men with a contractor can finish a work in 12 months. How many more men should 
. It is found that a book will contain 540 pages if 28 lines are allowed in a page. How many lines should 
. 32 men can do a certain work in 8 hours 36 minutes; how long will it take 48 men to do it? 

. If27 men can reap a field in 32 days, how long will 48 men take? - 


« 12 pipes through which water flows at the same rate can fill a tank in 32 minutes. 


- Ina hostel of 65 girls, there are food provisions for 48 days. If 13 more girls 
s "te ree ASS IS, el et 


EXERCISE 8 (D) 


time? 


to carry the same amount of luggage for 572 km? 


78 knn/hr? cM 


be employed so that the work is completed in 7 months? 


be allowed in a page if the book has to contain 360 pages? 


mejaah sited 


If 4 pipes go out of 
order, how long will the remaining pipes take to fill the tank?» ane a's ; 

join the hostel, how long 
will the provisions last? Baba i 


ee 


~ 


day for Class Ving Lig 


Paes ——————__Mathomatics Today "2 Vint 


) 


Multiple Choice Questions 


1. If0.75:x:: 5:8, then x is equal to: =a “(@ 1.30 
(a) 1.12 (b) 1.20 (2) 123, he eae 
bs emir? = et 
ARC Agi... iy AE aa oy oo) bey eins 
2. I1fA:B:C=2:3: S11: js ct eee Ey Se 
; <a noe CA peg () 8 oer Od) 82924" 34, 
(a) 4:9:16 (8) 8:9:12 c) 8:9: bers are in'the'ratig 
i 
3. Two numbers are in the ratio 3: 5, If9 is subtracted from each, the new nul 5 er IN sirig ae 
The smaller number is: ° i iy OUTS Ge ee “@ 55 
(a) 27°! (6) 33 O49 BEY 


vie ts and B gets — 
4. If%510 be divided among A, B and Cinsucha way that A gets 3 of what B ge E 4.of | 


.. _C gets, then their shares are respectively: sucivhsile seers eae, RTT: sey 

“(@ 120,240,150 (6) €60,% 90,2360 . (c) ¥ 150, % 300, % 60 (4) ars peas 

S. The ratio of the number of boys and girls in a college is 7: 8. Ifthe percentage merease In the DUMbe, 
boys and girls be 20% and 10% respectively, what will be the new ratio? ie Fige= clic QovoM 

(a) 8:9 () 17:18 (©) 21:22) eaaeaaeaua o: 2° cotemay 


6. The fourth proportional to 5, 8, 15 is: Ni oe eal eile 
(a) 18 (b) 24° os (c) 19 (d) 
(e) 21 : ‘ a 


7. x varies inversely as square of y. Given that y = 2 forx= 1, the value of x Py Epa be ual to: 


1 

Oia emer) 0) 9- Os Os 

8. Seats for Mathematics, Physics and Biology ina school are in the ratio 5: 7 : 8. There isa Proposal 
increase these seats by 40%, 50% and 75% respectively. What will be the ratio of increased seats’ 
(a) 2:3:4 (6) 6:7:8. “(© 6:8:9 (d) None of these 

9. The sum of three numbers is 98. If the ratio of the first to the second is 2 : 3 and that of the second to, 
third is 5 : 8, then the second number is; , 
(a) 20 (P30 aes (c). 48, (d) 58 

10. A sum of money is to be distributed among A, B, C, D in the proportion 5: 2: 4: 3. If C gg 


% 1000 more than D, what is B share? 
(a) 500 _ (b) 1500 Se) % 2000 (d) None of these 


Chapter Wrap Up 


Summary of Key Facts 
atio compares two quantities of the same kind and in the same units using division. 


a ‘5 A ' 1 
. aib= e where a is antecedent and b is the consequent, 


3. Aratioa: b is in its simplest form if HCE. ofa and bis 1. 


————— 4 


Ratlo and Proportion 


fractions are compared. 


. Ratios can be compared in the same ways as the Fives aib::cid. 


.§, Ifa: b=c:d then a, b,c, dare in proportion, which iswn 
a, dare called extremes; 5, c are called means. : 
oe = ct of means. 
6. a: b=c:dwhen 7 = 7 = ad=bei.e., product of extremes produ 
7. Ina:b::c:x,x is the fourth proportional to 4, 5, ¢ 
8. Ina: biibic 10) bis the mean proportional to a, ¢ (a. 


Mean proportional between aand c= Jae a 


cis the third proportional to a, b. 


MENTAL MATHS 


Divide z 1200 in the ratio 32425 ZB 
. Express the ratio 450 gm to 5 kg in the se facta 


fet 
Find the value of x when (a) x:36=4:9 5 ele iT, 


Aj joumey of 850 km is covered partly ee wd partly by on 
ratio 14; 3. Work out the distance covered by train. - é daa 
. In acertain textile factory 20 machines are used to complete a eax: in 28 days. If 6 ruchined break 
how long will it take to complete the work. - 
If the cost of 15 books is ¥ 450, what will pad the cost sof 8 Bee books. 
Are 8: 9::4: 12 in proportion. 
. Find the mean proportional between 9 and 16 


HISTORICAL NOTE 


THE GREAT INDIAN MATHEMATICIAN BHASKARA . 
There are two persons by the name Bhaskaracharya. The elder one lived in 
6th century and was disciple of Aryabhata. He wrote a Commentary on 
Aryabhata’s work. Not much is known about him except his Commentary on 
Aryabhata. 
Bhaskara II was one of the most famous mathematicians that India has 
produced. He was born in 1114 A.D. in Biddur (Bijapur, Karnataka) and died 
in 1185 A.D. in Ujjain. He had knowledge of number system, 0, and negative 
» numbers and was the first to declare confidently that any term divided by 
zero is infinity and the sum of any term and infinity is infinity. His, most 
famous work is the solution of the Diophantine equation ne+1= y , using 
elementary mathematics. 
The Western mathematicians later, took the credit on themselves for him. 


Bhaskaracharya is also famous for his book on mathematics called Lilawati. It is full of interesting 


problems. At one time there was even a popular saying, “Whosever is well versed with Lilavati can tell 
the exact number of leaves in a tree”. 


“the respective Cg being in the 


He was an astronomer of repute and wrote books on astronomy, one of which was Karna Kutuhala, a 
manual of astronomical calculations. 


po Cena 


Introduction : . 


| 
The phrase per cent is often heard about in our daily life in the form of reduction in prices during « Saly 
examination result of a student, increase in wages and discounts etc. 


symbolically written as % mean ‘in every hundi : 
Thus 40% means ‘40 in every hundred.” 
Percentages, Fractions and Decimals 

Percentages, Fractions and Decimals are linked to each other, 20% can be written as the fraction — 


The words ‘per cent’, 


20 
100 a 
the decimal 0.2. t } 


= To change a Percentage to a fraction, write it as a fraction with a denominator 100 a Simplify i 
Possible. isi 


® Tochangeit toa decimal, change the fraction so obtained to a decimal. 


20/23 225 _9 oe | 
Ex. 30% = — == = _ a =2.25 
? 100 i" a 225% = 100 ‘ ; yt poe 
Fraction Decimal Fraction Decimal 


= To change fractions and decimals to Sa multiply by 100. 


Ex. 0.64 = O64» 100% = 64%, 2 a5 3 x100% = 15%onm 


® Tofinda Percentage ofa quan oe ge the percentage to a fraction or a inal and multiply it by 
the quantity ane? al 


25% of 80 
Percentage Increase and 


™ To increase a quantit 
the percentage of, 


a 


Percentage 


To Find One Quantity as a Percentaaay of the Other 


jos 


Ex. 3. express 30 cm as a per cent of 2 m 40 cm. 


Sol. 


Percentage Change 


Required % = (2x10) =12.5%. 


. Rita’s weight decreased from 80 kg to 60 kg. Find the percentage decrease. 


Decrease in weight = (80 — 60) kg = 20 kg. 


% decrease = 29 100% = =25%. 


entage 
The distance bebyeen two places was 200 km. It was measured as 280 km. Find the percentag 
- error. : 


Error = 280 km — 200 km = 80 km. 
error ; 


% error = ————_ 
actual value 


0% = 2° x<100 = 40%. 
200 


Finding the Original Amount Before a Percentage Change ° 


Ex. 6. 


Sol. 


1s 5 


The cost of a train ticket from New Delhi to Dehradun has risen i 20% to 7 600. What was the 
original price of the ticket? 


Let the original price be = 100. ve fis 
Increase in price = 20% = Z 20. 


Increased price = original price + increase in price = a 100 + © 20=< 120 
Given, new cost of the ticket = = 600. 


new price is Z 120, original price =% 100 


Original price = =z 100 1 : 0 100, 600 == 500. 


Original price was F500. 


5 100 
ice is 600, original price =? 120° 
a 


Agneds 


(d) 542% 


(a) 0.375 (e) 1.07 


a 


3. Express the following Ss as as ratios: 


| 
| 4) 332% 
(a) 200% (b) 6% (c) 75% 700) Qrigs 
; a 
4. Express the following ratios a percentage: ba ae aes er G5 © eo) be 
(a) 1:2 (6) 7:10 (c) 21:25 @ 
ie: Evaluate : HER Lee? bouvpss fos 
1d) 2.5% of 350 
| (@) 19% of% 4200 (by 75% of 440k —=«(c) 30% oF 20g. (H25%0F m 


6. Express the first quantity as a percentage of the second : a ahaa 


“i 5 
(a) 20 gof4kg () 200 ml of Slitres  (¢)48emofim @ 3%, 
7. (a) If ny of a certain number is 63, find the number. e Sn : 
TUE IRE ey | 


(b) If 124 > % of a certain amount is & 62.50, find the amount, IWR 


8. There were 4800 people at a concert and 1600 of these were female. What percentage ¥ were male? 


9. The cost of a theatre ticket is increased by 40% for a special movie. What i is oe new prie| if ifthe nomi 
price was = 160. 


10. A motorcycle originally cost 2 40,000. Its value has decreased by 22%. What is its value now? 
11. The price of a garment has been reduced by 15% in a sale to 306. Find its original price. 
12.'A piece of elastic was stretched by 24% to a length of 31 cm. Find its unstretched original hetistat 


Some More Solved Examples 


Ex. 1. Ina class, 80 students passed and the rest failed. If 80% of the students failed, find the number g 
Students in the class, 


Sol. 80% of the students failed = 20% of the students passed. 


’ ie, ; 105 iene 2 i 3 
20% of total number of students=80 => a of total number = 80 


*. Total number of students = B0xo = 400. 
4 Ex. 2. Two candidates A and B contest an election. A gets 46% of the valid yo yotes andi is defeated by 1609 
votes. Find the total number of valid votes cast in the election. 
Sol. A gets 46% of the valid votes > B gets (100 — 46)% = 54% of the valid votes. 
*. % difference of the votes by which A is defeated = 54% — 46% = 8%. 
‘. 8% of total number of valid votes a = 1600. 


100 
a of total votes = 1600 = Total number of valid votes cast = x = 20,000. 
. My income was increased by 10% and later decreased by 10%. What is the total change in per 
cent in my income. ; 
Let my income be € 100, 


10% increase means that my ee becomes ¥ 110. 


Hb apad 


Decreased income =< 100— 2 x10 =% 110-2 11 =%99, 


change in income 9% _ i ss 99 


= x100% = =1%. 
original income 


% change in income = 


Percentage 


Ex. 4. 
Sol. 


A gets 20% more salary than B. By what per cent is B’s salary less than 4’s salary? 
Let B’s salary be Z 100. 


Then A’s salary is 20% more than that of B_ ~. A’S salary p LU 
B's salary i is z 20 less than A’s salary raed 


9 62% 
%6 of B's salary less than A’s salary = 22-100 = 1 in 


B’s salary i is less than A’s salary by 16= 2%. %. 


5) 9 
Ex.5 gle ° Bs salary is 25% Jess than A’s salary. By what per cent is A’s salary more than B’s salary? 


Sol. , 


‘Ex. 8. 
_ So 


. He sold 40% more than he ate means he sold ¥+ 


Let 4’s salary be F 100. i 
B’s salary is 25% less than 4’s salary 
B’ssalary=% 75 — «. A’s salary is f 25 more than B’s salary. 


% of A’s salary more than B’s salary = 2 x100% =e a % = 335 “he 

Aman gives 40% of his money to his children and Re of the Frecisiaing to a trust. If he is still 
left with % 9600, what did he originally have? 

Let the original amount of money with him be € 100 _ 40) =2 60 

- 40% of the original money is given to children, .. Remaining money = eacneo40)r" 


P 20 

Money given to trust = 20% of remaining 100 of  60=2 12. 
Remaining money =f (60 — 12) = % 48 

It is given that remaining money =% 9600 

When the remaining amount is % 48, original amount = nee 


When the remaining amount is £ 9600, original amount = =? ae xe =% 20,000 
The man originally had F 20,000. 


In an examination, a candidate A scores 30% and fails by 40 marks, while another candidate 


B scores 40% and gets 20 marks more than the minimum pass marks. Find the maximum marks 
and minimum pass marks. 


Let the maximum marks be x. 


Pass marks for A = 30% of x + 40 = e. 40 
40. 
Pass marks for B= 40% of x— 20 = al _20 


Pass marks for both the cases are same 
30x 40 40x 20 40x 30x 


10x 
+ Ss —s= = 
100 100 100, 100 0+ 20> 499 00 pee 000 


30 
Maximum marks = 600 and Pass marks = 700 eo ae = 220 marks. 


(We can find pass marks using any of the statements i.e., for A or for B. ) 


Raj has some apples. He sold 40% more than he ate. If he sold 70 apples, how many did he eat? 
Let x be the number of apples he ate. 


ill 1 ws Farner | 
100> apples = 3. 5 apples. 


~ 
| “8 Mathematics Today for Class VIII [ICg; 


Dao, tal 


% Tx iq? 
Given : Apples sold=70 Ta 10 > x= 


-. Hence he ate 50 apples. : ida tes were any and 
Ex. 9. In an examination, there were 2000 candidates out of which 30 candies he total’ Ipe re el 


rest were girls. If 32% of the boys and 38% of the girls failed, 
passed candidates, oy ’ 
Sol. Total number of candidates = 2000 
Number of boys = 900. Number of girls = 2000 — 900.= 1100 i auteeest ie rn 


, =— 900 = | 
32% of the boys failed = 68% of the boys passed... Number of boys passed =, - 5612 


ty 


ay * 1 
38% of the girl failed = 62% of the girls passed :. Number of gitls passed = T00 a 68 
*. Number of candidates passed = 612 + 682 = 1294. (ylalerereraee rE Ce ¢ 


=> Percentage of candidates who passed = so x100 = 64/1702 RISE? #10 « 


df 16 Ser 28719 nist 


| EXERCISE 9 (B) iy Se Sn  UUORF Hisve a 


1. Divide 90 into two parts such that one partis 20% ofthe other, 9 

2. If 70% of the students in a school are boys and the number of girls is 540, oer of boys in the 
school. 

. The cost ofa meal in a restaurant has increased from Z 120 to F 150. Find the perechlagei increase in the 
cost of the meal. ; P= venom t 

4. What percent of votes are in aes oh : a candidate if 25 bh cicale vote Sly him and 45 ‘silo vote agains 
him? of ? ' : 

5, Manoj’s income increased by 20% a and then decreased by Ue What is the tot percentage change in 

Manoj's income. 

6. A’s income is 25% more than Bsi income. By what per cent is B’s income less than A’s income. 

7. A man spends 45% of his income and saves ¥ 2640 ina month. What is his monthly income?! 

‘8. In.an examination,a candidate has to secure 40% marks to/pass. The candidate gets 212 marks and fails 

by 28 marks. Find the maximum marks of the examination, “°° 

9, A candidate scored 25% marks in an examination and failed by 30 mae while another candidate who 

| scored 50% marks got 20 marl minimum pass maths, Find the maximum marks and the 

' minimum pass marks, : 


). Afler deducting 10% from a sum and then 20% from the remainder, € 3600 are Jeft. Find the original 
amounsaanaas emi.” 


41. If 15% of 40 is greate 


we 


. 


42. Calculations show that an a Ac 
eserror per cent. 


5 Ol) 
valid votes and won by a majority 
Bhi 


i reased by 20%, find the 


Pay 


6 Si ASA yom « 


a ae 


Percentage 4109 


15. Inan examination 2500 students appeared out of which 1100 were girls. 50% of the boys and 40% of the 
girls passed the examination. What percentage of candidates failed in the examination? 

16. Anelectric supply company raises its charges by 20% and a year later increases the new charges by 20%. 
If the total increase had been made all at once, to what percentage would it have been equivalent. 

17. The price of a pair of shoes is F 960, The tax levied on it is 12%. Find the price which a consumer has to 

"pay for the pair of shoes. * v 1 

. An article costing € 1500 is sold for € 1650 after adding tax to it. Calculate the % of tax on the product. 


EXERCISE 9 (C) - 
Multiple Choice Questions 


1. The ratio 5: 4 expresied as a per cent equals. 
(a) 12.5% (b) 40% (c) 80% Shes 
2. Half of | per cent written as decimal is: - 
(a) 0.005 (b) 0.05 (c) 0.02 (d) 0.2 
3. 0.01 is what per cent of 0.17 
1 ; 1 i 
(Oa Oye _ (©) 10 aioe 


4 


2 ; 2 a F 
If = 2800 is > Per cent of the value of a house, the worth of the house (in %) is: 


(a) 8,00,000 (6) 9,80,000 j (c) 10,00,000 (d) 12,00,000 
5. Two-fifth of one-third of three-seventh of a number is 15. What is 40 per cent of that number? 
(a) 72 (b) 84 (c) 136 (d) 140 


(e) None of these 
6. What per cent of /0.0169 is 0.0117? 


(a) 0.9 (b) 0.1 (c) 0.09 Pe 
7. What per cent is 3% of 5% ? 
(a) 15% (b) 30% (c) 50% (4) 60% 


8. Rita invested 25% more than Sunil. Sunil invested 30% less than Abhinav who invested Z 6000. What is 
the respective ratio between the amount that Rita invested and the total amount invested by all of them 
together?» ~ : 

~-(@) 35: 104 (b) 13:29 (c)101 236" ~~" (d) 35: 103 


. Raja got 76% marks and Seema got 480 marks in a test. The maximum marks of the test is equal to the 
marks obtained by Raja and Seema together. How many marks did Raja score in the test? 


(a) 1450 ; (b) 1520 (c) 1540 (d) 2000 


¥~<28 4 
The sum of two numbers is aa of the first number. The second number is what per cent of the first ? 


11, A father gives 1% of his monthly income to his two sons as pocket money. The elder son gets 80% of the 
total amount of money given and he spends 80% of his share. If he saves € 20 per month, determine 
father's monthly income. 


(a) = 10000 


(6) % 12000 (c) £12500 (@) = 15000 


ae 


$40 Mathematics Today for Class Vill Icy 


wn & 


Chapter Wrap Up 
Summary of Key Facts 


1. Per cent means per hundred. 
2. A percentage can be converted to a fraction by writing the a number i in the umerator and 100 jp t 


ta 


i195 pc a 
denominator and dropping % sign, e.g., 79% = 799» 15% = peg 3 


= 2. 
3. To change percentage to decimal, divide by 100, e.g, 25% = 100 4 
4. To change percentage to _ write it as fraction with denomuingtorg 10a reduce to lowest terms; 


roy» & 


60 
possible, e.g., 60% = ne a3: 5. at | 


5. To change a fraction or decimal or ratio to percentage multiply by 100. 
6. To work out a percentage of an amount : ; : 
(i) Write percentage as a fraction. ee fii. tite 
(ii) Multiply the fraction by that amount, e.g., 40% of 720 =< no" ye 
7. To find the new value after percentage change : 100" i 
(i) If there is increase, work out the increase and add it to the original amount, 
(ii) If there is decrease, work out the decrease and subtract it from the original amount. 


AS i Actual change or error 1 
ercentage change or error= “Oisinal value 0% 00 
9. To express one quantity as a percentage of the other : aes 


(i) Write one quantity as the fraction of the other, 


B waaas 
(ii) Multiply by 100, e.g., 73 days as a per cent of a year = 365 100% = = =*100% =20%, 


100 
10. Original value = 104k” New value when i Increased by R% original value 


_ 100 
~ Took R * New value when ae ay, R%. 


[Think : 60% are boy 
tis the error %? 
y fruits. What is th 
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Introduction 


In earlier classes, you have learnt about percentage and its application in problems related to profit and 
Joss. In this chapter, we will take up more problems on profit and loss and discount. 
Quick Review ene i 


ere 100+ Gain% 
. SP. = (ears) ce, 


100 
aati lic cam SP ; . 
. If an article is sold at a gain of 1 %, 
“If an article is sold at a loss of 10% 


Solved Examples 


Ex, 1. An article was bought for & 1500 and sold for 2000. Find the gain and gain %. 
Sol. C.P.=% 1500, S.P.=% 2000 -- C.P.<S.P. «. itisa gain 
Gain = S.P. - C.P. = % (2000 - 1500) = 500 


Of fy): 


Gain 500 1,, * eee 
in%= x100 = ——x100=33—9 
oS. OR: 1500 ; Sah i ee ns 1 
Ex. 2. Asha bought a cycle for = 720 and sold it for € 698.40 find the loss%. 
Sol. C.P.=% 720, S.P.=% 698.40  CP.>S.P. ~. itisa loss 


Loss = C.P. —S.P. = (720 — 698.40) =& 21.60 Pe 


Loss 21.60 
Loss% = [Ze xi00 zm x10 =3%, 


Ex. 3. ‘Tf the C.P. of 10 articles is equal to the S.P. of 12 articles. Find the gain or loss %. 
Sol. Letthe C.P. of 1 article=%1, .. C.P of 12 articles =< 12 


as 
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i S.P. of 12 articles = C.P. of 10 articles = € 10 
| . S.P.<C.P, it is a loss 
Loss = C.P. -S.P.=% 12-2 10=%2 


Loss 2 
; %= | —-x arpa 5 29, 
Loss % (= 100 7) d, 


‘ 1° 
Ex. 4. Ifa person sells an article for % 400 gaining q ollts C.P., find the gain per cent. 


' 4 sis — 
4 mr Bes 


a . 3 a | eg 
Sol. Let the C.P. of the article be Z x. Then Gain = a of C.P.=F q 


e 
— i 4 1 t 
= Gain % = S100 = aa %-(4 1100) 2 ae = 25%. 


Ex. 5, 12 bananas are bought for @ 10 and 10 bananas are sold for € 12. Find the “aa % Or loss % 
10 i 2 « 
Sol. C.P. of 12 bananas=%10, .. C. P. of | banana = ar) a 


S.P. of 10 bananas=% 12, -, S.P, of | banana=< A 
S.P. of 1 banana > C.P. of 1 banana, -.it is a gain ’ 
12 10 (a). 44 

10 ae 120 120 


_ Gain = S.P.—C.P. = “(2 


44 
120 fe 44 12 5 
% =| -=x100 |% =| —x—x100 |% = 449 
CP “=)10 : (4 10 ° = 44%, 
| 2 
Ex. 6. Toffees are bought at the rate of 7 for a rupee and sold at the rate of 5 for a rupee. Find the Bt 
per cent. 


Sol. (L.C.M. of 7 and5)=35. Suppose Fi are 35 toffees which are bought at rate of 7 for a rupee and Salt 
at the rate of 5 for rupee. 


Gain 
*, Gain%= ( 


. CP. of 35 toffees =% > =%5, SP. of 35 toffees =% 2 =%7 
- §.P.>CP., itis a gain and Gain=S.P. -C.P.=%2 


Gain 
- Gain% = Ge px} =( 2x10} = 40%, 


Ex. 7. What is the cost price of an article hich is sold at a loss of 25% for = add 
Let the C.P. = 100, Then SP. =275 
When the S.P. is € 75, C.P. == 100 


en the SP.is® 150, CP.=2 ae X150 =7200, 


selling a washing machine 11400, a dealer losses S%, For how much should he sel i 
achine to gain 5%?’ 


irst we find the C.P. If the S.P. is € 95 then C.P. is? 100, 
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Ex. 9. 


Sol. 


Ex. 10. 
Sol. 


Vy 


Ex. 11. 


Sol. 


” Total’ S.P of both the’, articles = & (2 x 2970) = z 5040 


¥ 


If the S.P. isZ 11 ,400, then C. Pi isz exit, 400 = = 12000. 
Now, if the C.P. is Z 100, then S.P. is® 108 ¢ ES 

If the C.P. is F 12000, then S.P. is = ton! 000 =z 12,600 i 

Therefore, to gain 5% he should sell the machine for z 12,600. 

Aman sold two articles for % 2970 each, gaining 10% on one and lasing 10% on the other. Find 
his gain (or) loss per cent on the whole sransacdee 


0 100 | ee) 


Total C.P. of both the articles = % 2700 + 3300 = 26000. Be O005 $= ecard 0 
C.P. > S.P., therefore it is a loss ae 
Loss = C.P. - S.P. = (6000-5940) = 60 - toa. 
Loss % = (te 100} coi Pee =1%. 

It is a loss of 1% on the whole transaction. bet > = 

By selling 100 Diwali cards, a shopkeeper gains the SP. of 40 cards. Find his gain per cent. 
Gain = (S.P. of 100 cards)—(€,P..of 100 cards) 4 

S.P. of 40 cards = SP of 100 cards "C-P.of 100-cards! 

S.P. of 60 cards = C.P. of 100 cards» bee: ng 


Let C.P. of 1 card be Re'1, then S.P. of 60 cards =< 100 ~ © 
Gain = S.P. of 40 cards = oe =, x40,= =< =. 


hs ia 


os, 
This gain is on C.P. of 100 eae which i is z 100, - Gain% = = 


_Prem sells an article to Dinesh ata gain of 20% and Dinesh sll it to » Sudhir at a gain of 10% and 
14a OD GE ED IG 3 


f 
6 


: “Sudhir Sells it to Prashant ata gain of 12— 3% %. If Prashant pays z 14850, find the cost price of 


Prem. bois dase te idauo: 
Let Prem’s C.P. be ¥ 100, then C.P. of Dinesh = Z 120 =. 


110 
C.P. of Sudhir = 110 % of 120 =2 100 Poe 132 


o 


1 205 003 = RRMig7# = ecsito 
= 112-—% = eis = 
C.P. of Prashant 2 © of f 132 =% a 100 “= agp! «Suu : 
: a Vc er era 
When C.P. of Prashant is ¥ ——, C.P. of Prem = z 100 gare 


cet 


(S27 
When C.P. of Prashant is € 14850, C.P. of Prem = 2 10x x14850 = ae 10, 000. 


Wy 
aN 


bay 


Ex. 12, Adinner set is sold at a gait of 

20%. Find the C.P.0 

Sol. Let C.P. of the dinner set =< 100 nee ie 

First gain = 16%." First S.P. =* 1 ne ai 

Second gain = 20%." Second S.P. = 

Difference between the two S.P.S18~ 

if the difference is & 4, then CP.= | : 
100 Bm 

nCPR=< | oat) 


100 499 =% 5000. 
‘A CP. =z nee y 


5000. : ae 
these at a gain of 5%. At what gaj 
: arf A) at Sain Dey 


If the difference Is Z 1, the 


If the difference is = 200, the 


Hence C.P. of the dinner set= = 

00 
Ex. 13. Irshad bought 100 hens for z 3000 and sold a Taeapri 
must he sell the remaining hens so as to gain 2079 08 © % ae _ 


CP. of 100 hens =% 8000, Gail ou 100+20 a... 
+ . i ) 
1o0+Profit® cp, =% 00 ae Ra ee =F 60001 


S.P.. of 100 hens = 100 
CP. of 100 hens = = 8000 


\ 


Sol. 


ol} 


| 


=< 1600. 


8000 
=-% —x20 
ge. of 20 hens =% 100 


ae 100+5 _, 105 i 
Gain=5% «. S.P. of 20 hens= 799 XA60DI= etd =F 1680 


P of 80 hens =< 9600 —& 1680 = 7920. 


S.P. of 80 hens = S.P. of 100 hens — S. 
hens =< 8000 ad 1600 =< 6400 


CP. of 80 hens = CP. of 100 hens — CP. of 20 
Gain =% 7920 -% 6400 =% 1520 


Total gain 1520 i ec ee 
ae 100 =o x10 = 22% =23=% = 23.75%. 
Gain%= Gp ~~ 6400 Moa ale 


Hence, he should sell the remaining hens at a gain of 23.75%. 


Ex. 14. Some toffees are bought at the rate of 11 for f 10 and the same number of toffees at the rate of 9} 
.. »s}» 10. Jfthewhole lots sold at one rupee per toffee, find the gain or loss per centin the whole transactin 
Sol. Let the number of toffees bought of each kind 
: les Note this figure » 
=99 


C.P. of Ist kind of toffees =< ox99 =%90 


f 2nd kind of tofiees = ox99 =7110 

CP.=%90+% 110 =% 200, 

1 number of toffees = (99 + 99) = 198 

tal S.P. @F 1 per toffee =% (198 x 1)=% 198 ppt tneteert to 


Profit. 


, Loss and Discount * ; i 4115 
COUN Lainie CO 


Loss 2 
0 = | ——x100 |%= 
Loss per cent ( CP. x = see 


Loss = % 200 —& 198 =%2 7 


x100 = 1%. 


. Rekha bought 16 dozen ball pens and sold them at a loss equal to S.P. of 8 ball pens. Find : 
(#) her loss per cent. 


(ii) S.P. of 1 dozen ball pens, if she purchased these 16 dozen ball pens for 7 576. 
C.P.—S.P.=Loss > C.P. = §.P. + Loss 

C.P. of 16 dozen ball pens = S.P. of 16 dozen ball pens + S.P. of 8 ball pens 

i.e. C.P. of 192 ball pens = S.P. of 192 ball pens + S.P. of 8 ball pens = S.P. of 200 ball pens 


_ Now, C.P. of 192 ball pens = % 576 


Ex. 16. 
“ 
Sol. 


“SB of 1 2 aa 
of 192 ball pens =% 95.200 


S.P. of 200 ball pens = € 576 
576 
S.P. of 1 ball pen = = —— 
all pen =< 200 


376 «195 _ 13824 


25 
f ie 14400-13824 576 
: eee = 576 -< —— ateince a -=% 25 
Loss 576_ 1 
H= x100%=— 1 00% = 49 
Loss % = a 95 576 0 =4%. 
Now, S.P. of 200 ball pens = % 576 
576 
S.P. of 1 bal 
of 1 ball pen =F — 00 
864 
SP. of 12 ball pens = % Ox x12 = mes. ae 5 7 «34.56. 


200 
Bhawna bought two fans for % 3605. be sold one at a profit of 15% and the other at a loss of 9%. If 
Bhawna obtained the same amount for each fan, find the cost price of each fan. 
Let C.P. of first fan = % x 


Then C.P. of second fan = & (3605 — x) 
For the sale of first fan. profit = 15% 


100+ Profit% 100+15 115x 


= ———-xC P. = ——— 
S.P. of first fan la: ° a0 x(x) =F 100 
For the sale of second fan, loss = 9% aya 
100 — Loss% a 9 91(3605—x 
S.P. of second fan =% ee CP.=% —— “1005 eee x) = z soees—-) 


By the given condition, S.P. of first fan =S.P. of pet fan 


115x  91(3605-x) iti ip 
1007 100 = 115x=91 (3605 —x) = 115 x= 91% 3605=91x 


91x3605 91x35 3185 


115 x +91x=91 x 3605 > 206 x=91 x 3605 Sx= 206 5 9 ~~ 1592.50 


C.P. of first fan = ¥ x =F 1592.50 
and C.P. of second fan = % 3605 — € 1592.50 = F 2012.50. 


\ 


repairs. Then he sold it for & 3 sf 


ee for & 2,75,000- “ape selit 8028 (i) gain 107%, (7) lose Sy, 
ate gain per cet F how much 5 cost price ely 7 
-y, for € 6800. For no” ind his COS.RD 7 sat ee Ee ti been 
2. A get a for € 528, Mohit gains 10 2 Find the prosit ” Lee foe ‘A aes ‘n 
3, By selling a fit of only 127 ir sold it to Hari ata ga" 270. Prep 
4, Awatch sold for < 448 gives sii ain 0 % and Sut : i Alte | . 
ce 180% the wholesaler sells it toa regi 


bought it for 500, j polesaler at @ pro see UbRe Bavee 5 
6. Amanufacturer sells an article to 4 W. nerve nfo fit of 25% stomer pays p " 


i S| 
profit of 20%. The retailer sells 1t to acu! 
find the cost of the manufacturer. ue én aya 


rticle at a 82! 
7, A shopkeeper sold an article | | 
Find the cost price of the article. ses 10%, How much per Suh vine he gain of ib 


ter los 
8, By selling a stool for Z 67.50, a carpenter” 
selling it for < 82.50? 


Nb 


po 
i=} 
32> 
—_ 


dit for % 16.50 less, he would have ey , 
4 Ye loss 


ing pri i reentage 

its is equal to the selling price of 10 shirts, find the pe g Profit or bg 

9. If the cost price of 11 shirts i ts of the same type. He sells one of them ata profit of 20% and theo 

10. A shopkeeper buys tes in selling prices is © 700, find the cost pice OE each T.V. set. 
ata loss of 5%. If the diflere at a profit of 20%. If his cost of production increases by 30% e 


11. A publisher sells a book for = 168 oe hs ee Pas ee 


; in the price of the boo! ! 
should be the pete f commodity is sold at a profit of 4% and at a profit of 6% is & 3. Fip, diy | 
12. The difference in pr | 


i ity in the two cases. 

selling prices of the or B50. He sells one third of the plot ata loss of 20%. Again, he i, 

13. i Sa ia ata profit of 25%, At what price should he sell the remaining plot in order, 

ne - 

get a profit of 10% on the whole? 

. A shopkeeper bought Jocks at the rate of 

Calculate: 
(i) his gain per cent, and 


8 locks for 34 and sold them at the rate of 12 locks for 25 
(ii) the number of locks he should sell to earn a profit of % 45, 


: 1 i 
15. Sneha bought purse for< 480. She sold it 10 Neha at a gain of 67% and Neha'sold it to Devi ata paiy 


of 10%. How much did Devi pay for it ? 
16. Dinesh sold his motor cycle to Navin at a loss of 28%. Navin spent < 1680 on its repairs and sold the 
motor cycle to Saran for €35,910 thereby making a profit of 12.5%. Find the cost of the motor cycle fo| 
Dinesh. : 
17. A shopkeeper sold two pairs of jeans for € 720 each, gaining 20% on one and losing 20% on the other,| 
Find his gain or loss %. EU Dat 
Par amas ght at 12 for a rupee and sold at 9 fora Tupee. Find the gain %. 
00 mangoes a fruit seller gains the S.P. of 20 mangoes. Find his gain %. 
ice of 25 articles is equal to the S.P. of 20 articles. Find the gain %. 
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Introduction 2 


Sometimes to increase the sa 
reduction in price offered by the 
Definition 


le or dispose off the old stock, a dealer offers his goods at reduced prices. The 
dealer is called discount. 


he printed price or the ta 
ed the list price. 


eduction allowed on the marked price is called discount. Discount is Benerally 
Biven as per cent of the marked price. : 


3. Net Price : The selling price at which the article is sold to the customer after deducting the 
discount from the marked price is called the net price. 


Remember that discount is always calculated on the marked price of the article. 
4. Formulas: (i) §,p = M. 


gged price of an article is called the marked Price 


P. - Discount 


3 Discount 

(ii) Rate of discount = Discount% = By TT. ue 100 

100 - Discount% ; ee 00xS.P 
(iil) S.P, = Mo x( 100 Discount } =~ 100-Discount% 


Solved Examples 


Ex. 1. Find the S.P. when M.P. = % 550 and discount = 10%. 


Sol. Discount = 10% on M.P. =z x55 755 
*. S.P.=M.P. - Discount = % 550 -% 55 =2% 495, 


Ex, 2. Find the rate of discount when M.P. = % 600 and S.P, =2 510. 
Sol. M.P.=% 600, S.P.=%510 «. Discount = M.P—§.P. =% 600 —% 510 =2 90 


; Fela Discount 90 
". Rate of discount, ie, discount % = Vp Moon = 15%. 


Ex. 3. Find the M.P., when S.P. = % 9000 and discount = 10%. - 
Sol. S.P. =% 9000, discount = 10% ) 
Let the M.P. be € 100. Since discount = 10%, so S.P, = Z 90 

When S.P. is € 90, M.P. is = 100. 
When S.P. is % 1, M.P. is a 


100 
When S.P. is ¥ 9000, M.P is 90 * 2000 =% 10,000. 


100xS.P. 100x9000 _ 100x9000 
Alt ti 2 000. 
pekuatvely Mipes Discount% * 100-10 ~~ 90 S2p.ncn 


Ex. 4. A dealer prices an article at 20% more than the cost price and allows a discount of 10% on it. 
Find the gain per cent. 


Sol. Let C.P. be f 100. Then marked price = & 120. 
Discount = 10% .-. S.P. = 90% of f 120 == 108. 
*, Gain = 108 -% 100 =% 8 which is on Z 100 
*. Gain per cent = 8% 


es. 
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Ex. §. Shirish purchased a watch at 20% discount on its marked price put sold it at the markeq Pr 
Find the gain per cent of Shirish on this transaction. 
Sol. Let marked price be ¥ 100. Discount = 20% Think : that dla M. ps 
 C.P. of watch for Shirish = ¥ 100 —% 20 = 80 
Shirish sells the watch at marked price so S.P, for him =< 100 
. Shirish’s gain = S.P. —C.P.=% 100 — =80= 20 


= 20100 = = 25%. 


This gain is on C.P. which is¥ 80”. Gain 


Ex. 6. A garment dealer allows his customer 10% 
a profit of 25%. What is the cost price ofas 
Sol. M.P. = 1250, Discount = 10% 
When MP. is & 100, S.P. is % 90. 


discount ona marked price Or the goods and stil] 
hirt if the marked Price is % 1250? 


seh go 


90 
When MP. is & 1250, S.P. is TO cae = 1125 


Profit=25% -. CP.= 1995 profit% 100425 

=% (100 x 9) =% 900. 
Ex. 7. What price should Kiran mark on a Sari which costs her ¥ 3000, so as to gain 20% after alloys. 
a discount of 10%? . ; iy 


100 : 100 * 100 | 9 
S.P = § —— EU ei bys = x 25 
ss 2s 


ty 


Sol. C.P. =% 3000, gain = 20% 


x3000 = ae 3000 = =% 3600 


100+20° 
SP.=% 100 


Discount = 10%. This means for a M.P. of € 100, S.P. =% 90 
When S.P. is € 90, MP. ist 


When S.P. is 3600, MP. is® 3000 = =z 4000. 
Hence, Kiran should mark a sae ze < 4000 o; on the sari. 


sold discount of 5% on immediate cal 
x : 
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‘A watch dealer pays 10% custom duty ona watch which costs % 500 abroad. For how much should he 
" ‘mark it, if he desires to make a profit of 20% after giving a discount of 25% to the buyer? 
4 shopkeeper allows a cash discount of 12.5% on a machine. A customer pays an amount of f 437.50 
* for a machine. At what price is the machine listed? 
s+ shopkeeper offers 10% off-season discount to the customers and still makes a profit of 28%. What is 
the cost price of a pair of shoes marked at@ 1120? Z 
9. A shopkeeper buys an article for ¥ 400 and marks it for sale at a price that may give him 80% profit on 
* jis cost. He, however gives 15% discount on the marked price to his customer. Calculate : 
(i) the marked price of the article. (ii) the discount in rupees given to the customer. 
(iii) the actual percentage profit made by the shopkeeper. 
When a discount of 15% is allowed on the marked price of an article, it is sold for ¥ 2975? Calculate : 
:(@ its marked price : 
(ii) its cost price, given that the marked price is 40% above the cost price of the article 
(iii) the profit in rupees, made by the sale of the article. : 
yA shopkeeper allows a discount of 20% on the marked price of an article, and sells it for @ 896 : 
(a) Calculate the marked price of the article. 
(b) By selling the article, at the discounted price if he still gains 12% on his cost price, what was the 
cost price? 
(c) What would have been his profit percentage if he had sold the article at the marked price? 
42. A firm dealing in furniture allows 4% discount on the marked prices of each item. What price must be 
marked on dining table which costs ¥ 4000 to assemble, so as to make a profit of 20%? 
13. A sells an old car priced at € 36,000. He gives a discount of 8% on the first = 20,000 and 5% on 
remaining = 16,000. B also sells a car of the same marked priced at € 36000. He gives a discount of 7% 
on the total price. Calculate the actual prices charged by A and B for the cars. 


EXERCISE 10 (C) 


Multiple Choice Questions 


1. Ashopkeeper expects a gain of 225% on his cost price. If in a week, his sale was of < 392, what was his 
profit? 
(a) = 18.30 (6) = 70 (c) = 72 (d) % 88.25 


2. A property dealer sells a house for € 6,30,000 and in the bargain makes a profit of 5%. Had he sold it for 
Z 5,00,000, then what percentage of loss or gain he would have made? 


(a) 22% gain (b) 10% loss (c) 125% loss C) 165% loss 
3. The profit earned by selling an article for ¥ 832 is equal to the loss incurred when the same article is sold 
for € 448. What should be the sale price for making 50% profit? 
(a) ¥ 920 (b) % 960 (c) = 1200 (d) = 1060 
(e) None of these 
4, It the selling price of 50 articles is equal to the cost price of 40 articles, then the loss or gain per cent is: 
(a) 20% loss (b) 20% gain (c) 25% loss (@) 25% gain 
5. Aman purchased a box full of pencils at the rate of 7 for ¥ 9 and sold all of them at the rate of 8 for 11. 
In this transaction, he gained ¥ 10. How many pencils did the box contain? 


(a) 100 (b) 112 (c) 114 (a) 115 


m\ 


for % 51-80 more, ne would hay 


nee ) (a) & 400 
: jcle is: 380 
a profit of 6%, The cost price of the art Gus a profit of 10%. After SOMEtime 
a g 280 h z 10 000. He sell jt to Me 8, M 
1, Ramesh owns BOL WORN rom then FAI) gains 100) Bains 


gells it back to Ramesh 4 o Joses & 90 by sling it for@340, the cost ofthe 


en itso 
(a) loses ® 100 a eee ‘ c sno se) R225 


8, 5% moreis gained 29° x0 


Tee 


ope 
9. A s d price is , then the the cost si a iv Bt ; on a d Phe 


(a) %870 


9% and 5% are equal to a single discount of ; 
ay 
(c)’ 12%ts Sie 2 (a) 145% 


10, Two successive discount of 1 
(b) 12 


(a) 15% 
s between a discount of 50% af 


15000, what is the difference in rupee: 
nd 20%? 


of 30% an 


: Applied toa at Fs 15 
successive discou: 


— 
— 


Summary of Key Facts 


1. Incase of profit (if S.P. > C.P.) 3 
(i) Profit = S.P.-C.P. (ii) S.P. = Profit + C.P. . (iii) C.P. =S.P. — Profit 
Profit _ CP.xProfit % Paes Cpx{ 100+Profity 
(iv) Profit % = cane.” (») Profit= ar aqme (vi) S.P.= C.P.X ona 
ae 100xS.P. 
_— CE 1005 Profit% 
2. In case of loss (if S.P. < C.P.) 
(i) Loss =C.P. —S.P. (ii) S.P. =C.P. — Loss (iii) C.P. = Loss + S.P. 
: Loss C.P.xLoss% 100—Loss% 
= — 100 papel 2X LOSS ) SP = 3% 
(iv) Loss% CP. (vy) es 100 (vi) S.P. cpx{ Wa 


i. _ _100xS.P. 

HCP T90—Loss% 

iscount is usually expressed as a certain per cent of the M.P. 

Discount = M.P, - S.P. A: (iii) Rate of discount = Discount% = ee 100 


(Se p(s wees ne _ __100xS.P. 
100 4 ~*  100—Discount% * 
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MENTAL MATHS 


1. A book was bought for % 60 and sold for = 50. What is the loss? 
2. Suyash bought an article for 800 and sold for = 1000. Find his gain per cent. 

3. Find the C.P. when S.P. = % 2200 and gain= 10%. : 

4. Toffees are bought at the rate of 5 for a rupee and sold at 4 for a rupee. Find the gain per cent. 

., [Hint. Think mentally C.P. of 20 toffees = sears SP. Of 20 tOLTECS. = wnsesreeersnerenereney CLC.] 
5. Find the discount in per cent when M.P. = % 400 and S.P. = % 360. 


ee FUN WITH NUMBERS 
1, By using the given each number and each sign can you reach a total of 42? 


= . 
EJ 


- ‘THE NUMBER 111 


Oa 


lll = 3x37 : oi A 
= 16+17+18+19+20+ 21 
In cricket, a score of 111 is called ‘The Nelson’ and is considered unlucky. — 
A ‘Double Nelson’ is 222, Numbers like 111 which are just written with 
ones are called repunits. See what happens when you square repunits. 
Here is part of the pattem which goes on for ever. 


t= bin . 

IP =121 99 Oe 
ili? = 1232) 
111? = 1234321 

111112 = 123454321 - 

LMM? = 12345654321 
LILI? = 1234567654321 
LIIL1112 = 123456787654321 

1111111112 = 12345678987654321 


ye by pes 
a i 


It has been proved that no repunits, however long can be square numbers. 


Answer ; 1.39 +3 x2+22-6 


Some Important Terms 


r lent. 


Principal (P) : The money borrowed 0 id to the lender, 


Interest () : It is the additional money pa " 
Rate (R) : Interest for 1 year per € 100. drone 

sa ae ek “ wee to the lender regularly every ye 
Simple Interest or (S.1.) : When the interest is patd to ary 
half year, we call the interest simple interest. 
©. Amount (A) : Principal + Interest. f 


for the use of the Money by 


PP Saher 


Formula Used 


t $.1.x100 S.L.x109 
S.1.x100 ao (a) T= A100 
(ysr=E pee OR pat PXR 
PXRxT _ ,{,, RxT 
(e)A=P+S].= P+ 100 =(t+ et) 


1, (i) ‘Rate 4% per annum means € 4 for every 7100 per year. 
(ii) Rate 1.5% per month means € 1.50 for every € 100 per month 
=%15x 12 = 18 for every € 100 per year = 18% p.a. exp tats 
2. (i) When time is given in days, we convert it to year by mm it by 365, 
(ii) When time is given in months, we convert it to year by dividing it by 12, 
(if) When dates are given, the day on which the sum is borrowed is not included by 
the day on which money is returned is included, while counting the number of day 
Solved Examples | 
Type I. Find Interest when Principal, Rate and Time are given. | 
Ex. 1. Find the interest and amount when 1 
(a) Principal = 1050, Rate = 7% p.a. and Time = a Years. 
(6) Principal =% 1560, Rate = 10% p.a. and Time = 3 years 4 months. 
rincipal = 6250, Rate 1% per month and Time = 73 days. 


9 
1050, R=7% p.a., T= > Years 


PRRXT _y 1050X7x9 
100 100x2~ ° 330.75 


ount = P + S.J. =% 1050 + 330.75 =F 1380.75, 
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ey (ANS Mier 1 10 
(b) P=2 1560, R= 10% p.a., T=3 years + > years = 3 +3 years = — years 


10 ; 
51. = PXRxT _ 2 1560x10x=" _1560x10%10 — ¢ 520. 
100 100 3x100 © 
*. Amount=P+ S.J, =% 1560 + % 520 =% 2080. 


73 1 
(c) P=% 6250, R= 1% per month =(1 x 12)% p.a. = 12% p.a., T = 73 days = 365 year= > year 


100 100 =~=——«*100x5 
.. Amount = S.J. + P =% 6250 + = 150 = % 6400. 
Ex. 2. Find the Simple interest on % 7300 from ith May, 2005 to 14th September, 2005 at 6% per 


1 F 
Si.= PXRXT _ 2 O0X12XS _ 62s0x12x1 = 150 


annum. 

Sol. P=% 7300, R=6% pa. 
The numbers of days for which the money is borrowed are counted as 
Month : May June July August September Sept 14 is counted. 
Days: 20 30 oY By 41 oe op-o-aail fal (shi 
T=(20+30+31 +31 +14) days = 126 days = 36 hae = Zyear 


rigoy € Mi Ot depos 2 
(OOO 
100 100 100x5 


Inverse Problems 


Sox b= 


Type LI. To find Principal, Rate and Time when S.L. is given. 
Ex. 3. What sum of money will yield an interest of © 138.75 at 8% per annum in 3 years and 
1 month ? 
1 
Sol. Here P=? S..=% 138.75, R=8% pa., T=3 years+ 75 year = 


_ SLX100 _, 138.75x100 _ 138.75x10012 
RxT 37 ae 8x37 


3— =— 
1p Yeas = Ty years 


=% 562.50. 


; : “9 HOLS , 
Ex. 4. In what time will a sum of money put at uy % simple interest becomes 4 times of itself. 
Sol. Let Principal =~ P > Amount =% 4P 
2 


. §.I. = Amount — Principal =% 4P-% P= 3P, R= 6m 


p= Six100 _(3Px100 (ea | iis 
| oy x20 Soa years. 


— 
xk 


Alternatively. Let the Principal be ¥ 100. Then mca = 7 400 
s SI. = % 400-100 =F 300 
2 20 ’ 
Rate = oe p.a. = eR p.a. Let the time be T years 


SJ1.x100 300x100 300x3 45 Lee —~ 
=e =e y 4 
PXR 100x=- 20 


a wa athematics Today tor Clas. 
z 256.50 as simple j interey \ 


130 produce 


=. il 2 5 : 
annum W 
Ex. 5, At what rate per cent per ‘ \ 
8 months ? epyeatst 75 Yer 3 years 
2256.50, 7 =? years 8 months 
Sol, P=% 5130, Sl. = 50, a 
956.50X1UU7: , 
pa Sexi 25650100 % Foe 
© PXT | $130%5 ee 
= fk 
25650 .190x3 _ Hos0xd 398 = 188 ey 
i ane 5130x8 


» Rate =1.9% p.a. (to | dp) 
come x 81 at © 


p=®81-%72=29 


% p.a. simple interest ?- 
Ex. 6. In what time will ® 72 be 


=A- 
Sol, P=% 72,4 =%81,R= Faye SL= 


Bis! a % 
100 7%" | years = 2 years. " 
_ x10 _( 9100 2 ya oe 

x= 


PXR 


Ex. 7. 1f%1440 amounts to% 1584 in3 y' 


ears 4 months, what will ¥ 920 amount to in 5 years at th 
Saat? at thes 
rate of interest per annum ? oy . 


1 10 a 
= =3- == 
Sol. Given P= 1440, A =< 1584, 7=3 years 4 months 3 Years = > years 


, SL=A-P =F 1584 -€ 1440=% 144 


S.1.x100 (ie ¥e = re hom 


1440x10 
PXT | a4oxs 


R= 


Now, if 920 is invested at the same rate for 4 years, P=% 920, R= 3%, T= 4 years 


PXRXT | 3 
= =-z{——— | = 110.40 - 
= “100 “( 100) * 110-40 


. Amount=P +S. =F 920 +< 110.40 =F 1030.40. 
Ex. 8. What sum lent out at 6.25% p.a. produces the same ae interest i in5 sear as % 1800 lent outy 


4% produces in 1 years? i i ae 
Sol. Let the required ani tP. f 100 a4 


When this sum is lent out at 6.25% p.a. for 5 years. 


ze P=®P, R= 6.25%, T=5 yea 
Pxext 4% pxosxs _ 5p ? 


700) Oeste Te 


1 
low in the second case it is given that, P = = 1800, R= 4%, ES 2— years = 2 years 


22 2 
PXRXT — 1800x4x5 


St —T00 tooxa 80 


————e cee SS eee ee 


pik 1 
simple and Compound Interest — ipoxié mp 


2" 180 = P= 


It is given that interest in both cases issame == 
“. Required sum =% 576, ears is equal to rate per 
ne Sore f i lin of the principal and the number of y 
Ex. 9. The S.I. sum of money is > 
cent p.a. Find the rate %. 
| ve 
9 
Let Time =x years = Rate=x % 
PXRxT P_ PXxxx 


Sol. Let the sum be% P then S$. =% 


Then SU. S499 agen OO 
. , _ 100 x P_ 100 
= "9OxP 9 


Rate % p.a. = = 32%. 


1 
i 2— years. If B paid 
Ex. 10. A and B borrowed % 3500 and Z 4000 respectively at the same ate of interest for ©, y 
150 more than A, find the rate of interest. . £ B 
Sol. A 


P=% 4000, T= : years, R= r % p.a. 


P= 3500, T= 5) years, R=r% p.a. 
_PxRxT  4000x5xr 


_ PxRxT _ 3500xSxr 


Slo ee ee t00, |... 2x100 
=z = =%100r 
Given : B paid € 150 more interest than A 
= S.I. for B— SI. for A =F 150 
175 200r —175r 
> 100 r—- ——r =150 => Sapa 150 
2 2 
25r “ STSOx27 2, 
— > 7 150 = 1 aye = 12%. 


. Required rate = 12% p.a. 
Ex. 11. Divide F 6600 into two parts so that the S.I. on the first part for 5 years at 6% per annum is equal to 
the S.I. on the second part for 3 years at 12% per annum. 
Sol. Let the two parts be € x and & (6600 — x) 


For I* part For II" part 
P=%x, R=6%p.a., T=5 years P=%(6600—x), R= 12% p.a., T=3 years 
gp = PERT = 2X6x5 Re: PxRxT By (6600 —x)x12x3 
100 100 100 100 
Peco eas _ z 36(6600--) 
100 10 100 


nape RE is 4 


d si 
Given : The interests for the first te are ling 
eR x ’ "i 
3x _36(6600-2) ies. 


10 100 igus Tes 
Sate 2 Pavia wet 3xx100 _ 10x wae dt au MH op ne 
= (6600-1) = 3519 12 ‘igs 

| : 10x jox+12x _ 22% Vg 2 VR MOM) SF 3d rn; 
= 6600= 554" 12 J ‘ ga “a 
iors ig we at > 
BOUEE _° 3600. O03 - Rue az 
> Peery = 1x x 
“. The two parts are % 3600 and & 3000. 71350 nbd years, Fina. 
Ex. 12. A eh sum of money amounts to ® 1260 in 2 years want te 
the rate of interest. bre =€ 1260 


Sol. P+ (S.J. for 5 years) =% 1350, P+ (SL for 2 y i OGL 
Subtracting, S.. for 3 years =% 1350- z 1260= =%90. ay 


SL. for 1 year =%  =830, Rae = 6.9 30 ofa 


2 Oe a = %30x2=* 60 Loe a aa 
UL eg $B 3% A060 260K A2D2aqen HEF RUBS TOES te 
Now, let 1200, T= 2 years, S.1.= =760 © gin Se ai 

PXRXT s.1.x100 60x100 4 =3% =2.5%. 


igs = goo AS PxT ° = 1200%2 


1. Find the simple interest and amount when: / 
é | : 
(a) Principal = & 1050, Rate = 12% per annum and Time = 35 years. 


(b) Principal = 860, Rate = 62% per annum and Timé = 18 months. 


aaa 1 
(c) Principal = ¥ 1550, Rate = oe % per annum and Time = 146 days. 
2. Find the simple interest on € 6400 at 10% pia. from March 3, 2005 to July 27, 2005. 


dvereet it Svea’: 
3. What sum will produce an interest of = 1320 for 25 years at oe ate oi ‘interest per annum 
4, What sum will amount to ¥ 9520 at 9% p.acin ice sing Pah (09.6 % ih 
E 10t rag Haas 20 


5. At what rate of interest will a sum become thie pits: itself i in] Re : 5 years? iden 
i rag 


116) s¥ 
6. SL on a certain sum is — 25° of the sum. Find the rate per cent and time, if they are both equal. ‘ 
7. A certain sum of money lent out ata certain rate of interest per annum doubles itself i in 15 yea int 
many years will it triple itself ?° ; 


8, Rahul borrowed a certain sum of money at 12% pera annum for 3 y years and Ranjana elle the $4 
sum at 18% per annum for ' 6 years. Find the ratio of their amounts. : I 
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— = REESE ccc ; 
“9. “| how many years does a certain sum amount 103 times the principal at the rate of 162%? 

Rita borrowed ® 14600 from her friend at 12% per annum. After 2 years, she paid ® 15304 and a watch to 
clear off the debt. What is the cost of the watch? _ ¢ wah odan 8 oadgewatal be 
11. 1f% 480 amounts to® 640 in 5 years, what will 8 7035 amount to in 35 years atthe samerate per cent pe 
annum? 


Divide € 8000 into two parts such that the simple interest on one part lent out at 8% ia annum for 5 years 
may be equal to the simple interest of the second part for 8 years at 3% per ann 


The simple interest on a certain sum for 5 years at 8% rate of interest p.a. is? pa less than the simple 
interest on the same sum for 6 years at 12% per annum. Find the sum. ' 


The simple interest on a certain sum for 5 years at 8% per annum is = 200 less than the simple interest on 
the same sum for 3 years and 4 months at 18% per annum. Find the sum. 


A sum of money lent out at simple interest amounts to Z 2800 in 4 years and to: % 2200 in one year. Find 
the sum of money and the rate of interest. 


16. Asum of money at ‘simple interest amounts tot 2240 1 in 2 years and z 2600 i in 5 years. Find the sum and 
' & the tate of interest.” 


Multiple Choice Questions 


be 


17. How much time will it take for amount of € 450 to yield 81 as interest at 4. 5% per annum of simple interest? 
(a) 3.5years' . _ (b) 4 years . (©) 4.5 years », (@) 5 years 
18. 


A sum fetched a total simple interest of 4016.25 at the rate of 9% p.a in 5 years. What is the sum? 
(a) ¥ 4462.50 (b) % 8032.50 “(c) 8900 | * (a) & 8925 
(e) None of these + ai 


19. Nitin borrowed some money at the rate of 6% p.a for the first three years, 9% p.a. for the next five years 
and 13% p.a for the period beyond eight years. If the total interest paid by him at the end of el 


even years 
is < 8160, how much money did he borrow? ; te : 
(a) = 8000 (b) = 10,000 (c) 2 12,000 a ea (@) Data equate 
(e) None of these 
20. At what rate per cent of simple interest will a sum of money double itself in 12 ca 
(a) so% (b) 8% (c) 85% ae’ @ 95% : 
21. 


: a8) aS 3 : 
Simple interest on a certain amount is 16 of the principal. If the numbers representing the rate of interest 
in per cent and time in years be equal, them time, for which the principal is lent out, is 

1 1 
(a) 55 years (b) Ce years 


1 
(c) 7 years (d) TS years 


COMPOUND INTEREST Le. 
= a: ee 
Introduction o 
You already know how to calculate simple interest, but in normal business circles simple interest is vé 
rarely. used. Take for example a man who deposits 1000 in a savings account at an interest rate of 5% | 
annum. At the end of one year he will get Z 50 interest on his deposit. However, unless he takes out his 5¢ 
cash, it will be added to his original g 1000. Thus, if he leaves his money in his account, in the next year 


interest will once again be added to the new principal of 1050, and so on for as ea asihe money is left in the acco 


are 


~ This kind of interest is know” ea 
yearly, others every six or even after € 


Solved Examples 
ears at 
Ex. 1. Find the compound interest on 73500 FA ry 


Sol. Step 1; Principal for the first year = 
8500X8x! _ z 680 
Interest for the first year = © “7100 : £9180 
-. Amount at the end of first yea = 3500+ 680 


Step 2 ; Principal for the second yeat =* 9180 
9180x8xI _ z 734.40 


Interest for the second year =* 799 2 ‘ 1440 
4o=% 9914: 
1 us d ear =% 9180 +% 73 
mount at the end of second y Be aii 40 _28500= 1 414.40. 


“. Compound interest after 2 years = DO ic 
Ex. 2. Find the compound interest when principal 7h aa 
time =3 years. Find the amount payable at the end 


= 0, a. 
Sol. Step 1; Principal for the first year =< 50, 000, Rate = 10% p-8 
50000x10%1 _ » 999 


Interest for the first yeat =< 
*. Amount at the end of the first yea! 
Step 2; ~. Principal for the second year = % 55000 
sso = = 25500 


r=& (50000 + 5000) =< 55000 


Interest for the second year = 
® Amount at the end of second year =< (55000 + 5500) =€ 60500 
Step 3 : Principal for the third year = = 60500 


0500x10x1 
*. Interest for the third year =< eo = 6050 


Amount payable at the end of third year = = (60500 + 6050) 
‘. Compound Interest = 66550 — = 50000 =< 16550. 


=< 66550. 


EXERCISE 11 (B) 


= compound interest on the following : 
Rate % p.a. | Number of years Principal © Rate %p.a. Number ofye ! 

12% 2 4. ©2000 BOY ro 2 
5.  %8000 15% 3 


. Find the amount and compound interest on a sum f 1 
i 0 25 at 4% per annum for 3 years compo! 
7. To ERK. his shop, Anurag obtained a Joan of z 8000 from a bank. If the rate of interest at 5% ner 
annum is compounde y. i wi y 
Ip ded annual! > calculate the compound interest that Anurag ill have to pa after 
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g. Maria invests ¥ 93750 at 9.6% per annum for 3 years a ie Tae is compounded annually, 
calculate ; : 
(a) the amount standing to her credit at the end of the second year, 
(b) the interest for the 3rd year. =e 

9, Asum of 2 9,600 is invested for 3 years at 1 
(a) What is the sum due at the end of the first year? 
(b) What is the sum due at the end of the second year? ~ 
(c) Find the compound interest earned in the first 2 years: 
(d) Find the amount at the end of 3 years. 

10. Shankar takes a loan of 10,000 at a compound interest ra 
(a) Find the amount after one year 
(b) Find the compound interest for 2 years. 
(c) Find the sum of money required to clear the debt at the end 
(d) Find the difference between the compound interest and the simp 


0% p.a- ‘compound interest 


te of 10% per annum p.a. 


of 2 years. 
le interest at the same rate for 2 years. 


Multiple Choice Questions 


i und interest on the 
11. Ifthe simple interest on a sum at 4% per annum for 2 years 1S 2 80, then the compo! 


same sum for the same period is . JAA 
(a) % 86.80 (b) 86.10" (c) % 88.60 
12. What is the difference between the compound interest and sim 
for 2 years ? . F : j 
(a) ~280 (b) = 100 (c) = 180 (d) No difference 
13. The simple interest on a certain sum of money for 3 years 8% per annum is half of the compound interest 
on & 4000 for 2 years at 10% per annum. What is sum placed on simple interset ? 
(a) % 2000 (b) & 1800 (c) 1750 (d) = 1500 
14. Ravi raj invested an amount of f 10,000 at compound interest rate of 10% p.a. for a period of 3 years. 
How much amount will Ravi raj get after 3 years ? 
(a) = 12310 (b) % 13310 (c) = 13320 (d) = 13120 
15. If the simple interest on a sum of money for 2 years at 5% per annum is = 50, what is the compound 
interest on the same sum at the same rate and for the same time ? 
(a) %51.25 (b) %52 (c) 54.25 


(d) 781.60. 
ple interest on & 8000 at 15% per annum 


(d) = 60 


Let Principal = P, Rate p.a. = R%, Time = T years, Amount = A and Simple Interest = S.Z, then 


1 sp = PERE 9, pa Six100 ane SI.x100 

er" 100 pe RST ems aPxX 
S.I.x100 

4. T= §. A=SI.+P 6. A= P+ take 


PXxR 100 


130 ; 
by dividing is . 

7. (a) Time in montis ehaneed 7 ing tb) owed is not i 
(b) Time in days is changed 0 re nich money '® bo : | 
(c) In calculating the time, the ‘ eats fprevious year as the Princip 
money is paid back is incluce "aking tne a t eae by 


8. Compound interest is calculate 
next year, 


Juded and the day : 
: Ny, 


5% for 1 year 


1. Find the Si, on % 900 at 
ind the S./. on f fon 2 e0 


2. Find the SJ. on 600. 6% ie | 
3. Find the S.J, on & 1000 at 2% for ae itself in 20 years? | 
4. At what rate will a sum of money ee 00 at 8% SL. p.a.? te. tt Bey | 
5. In what time sal 500 aout oT 12% Da in 5 years? EG nolt Bye | 
6. Find the sum which yields a54:0 


[AN NOMENCLATURE > 
At the time of Mahabharata, the following number an was used : : | 
saat Tenbakh= 10; -meserore 10 Ten Crore=10" 
ag? Ten Arabs=10  Khhrab= 1o!!; Ten Khrab= 10" 
Neel= 10; Ten Neels= 10!’ Padma = 10° Ten Padams = 10 


18 
ankh=10'7 ; Ten Shankhs = 10 
Se Mahashankh = 10° 


reason that the ancients stopped at Mahashankh, as there is no mention 
Ten Mahashanks. Is it that Mahashankh was the largest number that man ever encountered at that time) 
Incidentally chess has 64 squares, and 2™ is approximately oh 1.845 Mahashankhs, i.e. 1.845 x 19! 
or 1845 x 10°, There are numbers still greater than 1845 x 10°”, namely “googol” and “googolpley” 
which are nowadays used in Physics and Astronomy. A “googol” is 10 raised to the 100th power or 
followed by 100 zeros. A “googolplex” is 10 raised to the power of a googol or 1 followed by googd, 


There must have been a good 


zeros 1010”. 
Recently ourpoliticians have started talking in terms of Arabs or Billions only. So far they were talkingiy 
terms of millions only. In the West not long ago the people had no need to count beyond a million ( 10°) 
) 4 billion ( 10°). Trillion (10) is comparatively a recent origin. Previously we talked of very wealthy 

scople who were billionaires. Now, we have started talking of trillionaries. Centillion is 1 followed by 


— SS 


i. FP Unitary Method and 
( its its Applications 


= UNITARY METHOD — : 

ihe method TRG we find the value of a given quantity by fa Tnding eae of aha s 
quantity is called unitary method.) a 
While solving problems based on unitary method, we come across two types of variations: 

m0) Direct Variation ; _(ii) Inverse Variation 

ariation 

i: an increase (or decrease) in one quantity came aM increase (or decrease) in the other 
; quantity, it is a case of direct variation. 
Ex. 1. 26 iron rods of the same size weigh 312 kg. What will be weight of 42 such iron rods? 

Sol. The weight of 26 iron rods = 312 kg. 


‘, The weight of 1 iron rod = ake 


yl2 


FITZ. 
. The weight of 42 iron rods = (2x2) = (12 x 42) kg = 504 kg. 


Pa 
Inverse Variation 


When an increase (or decrease) in one quantity causes a decrease (or) an increase in the other, 
then the two quantities vary inversely. 


Ex. 2. 120 men had food provision for 210 days. After 10 days, 40 men died due to an epidemic. How 
long will the remaining food last? 


| Sol. After 10 days 40 men died. |. The remaining food is sufficient for 200 days for 120 men. 
_ We have to find how long the remaining food will last for 80 men. 
For 120 men, the food is sufficient for 200 days. 
. For 1 man, the food lasts (200 x 120) days (less men, more days) 


favre! 200x120 : 
*. For 80 men, the food lasts for Piet 300 days. (more men, less days) 


rca Variation 


| There are many problems involving more than one variation in which more than two different types of 
quantities are used, 


Ex. 3. 15 chests of tea, each chest containing 20 kg cost % 350. What will be the price at this rate of 
12 chests each containing 25 kg? 


Sol. 15 chests each containing 20 kg cost € 350. 


| ; 350 (less no. ot chests, ly 
taining 20 kg costs ® “75° | 


. 1 chest con' 
(less quant; 
, ty, legg \ 


350 ) 
% 1 chest containing 1 kg costs < 15x20 . 


12 chests containing ! kg cost (15x20 Taultiplicatios 


350x12x25 } _ (more quantity, m . 
ining 25 kg cost € = area nL = 7350. Y qa aaa Ieee 2 10te gy 
. 12 chests containing < g.co 15x20 ; 


Q in 18 days? 
: will 10 horses eat in 19 Cays 
Ex. 4, 25 horses eat 5 bags of corn in 12 days, how much will ° ea, 


Sol. In 12 days 25 horses eat 5 bags of corn. 


) 


* (less no. of horses, les. co 


less days, less : 


5 
. In] day 25 horses eat 75 bags of corn. 


Cs 
In 1 day 1 horse eats 7555 bags of com. 


af | ; ; 
. In 1 day 10 horses will eat 12x25 


x10 bags. | (more ey MOre cop 


In 18 days 10 horses will eat “oe bags of corn = 3 bags. (more days, more con 


EXERCISE 12 (A) me 
1. Ifa man working for 56 hours came % 1876, how much will he earn working for 27 hours ? 
2.. The interest on € 900 is ¥ 45. What is the interest on ¥ 1870 ? 

i build in 3 weeks? 


many days would it take 59 men to build a wall which 118 men can 


n has enough money to buy 75 machines worth % 200 each. How many machines can he buy if he gets 
Jiscount of < 50 on each machine ? : ; 3 
A men can make 4 cupboards in 4 days ; how man: 
~ Inahostel it costs 1800 to keep 50 children for 8 weeks. For wh 
90 children amount to ¥ 21060 ? 
7. In how many days of working 8 hours each day, can 12m 
a day do in 16 days? 
8. If 10 men, working 7 hours a day dig a trench 
a trench 168 m long (of the same breadth and 
9. Three pumps working 8 hours a day can empty a tank in 2 days. How many hours a day must 4 pumps 
work to empty the tank in 1 day ? 
f i 1 
10. Ifa man travels 65 km in 3 days by walking 3 hours a day, in how many days will he travel 156 km by 


walking 8 hours a day? 


y cupboards can 14 men make in 14 days? 
at length of time did the cost of keeping 


en do the same work as 10 men working 9 hours 


147 m long, how many men working 8 hours a day will dig 
depth as the first in the same number of days)? 


4 


1, A fan 1 day's work = ae ee TPE BA | vnc 
Total number of days required to finish ari work 


Work in 12 days, then in 1 day he does + of the work. 


je. If A can complete a 


9, Total number of days to - " POPS ene 
SIN s One day's work © 


6 fa workin 1 day, then 


ie., If A can complete ~ = 


the total number of Fequired to complete the uri 1 = 6 days. 


6 


3. No. of days required to complete a work = ae meee 


gx. 1. A can doa piece of Work in 15 days and B can do it in 30 days. If both of them work at it together, 
in how ae days will they be able to finish the work ? 


rt 1 
Sol. i 1 aay can do 5 a 5 of the. Ware In | day B can do — of the work. 


i 


+ In 1 day A and B can together do fa | white , 2H of the work. 


30)?" 39 30 


-, Aand B together can complete the work in [-3.) x = x = 10 days. 


Ex. 2. A can do a piece of work in 12 days, which A and B ate together can do in 8 days. How long 
will B take working alone ? 
5 l 
Sol. (4 + B)’s | day’s work = 3° A’s | day’s work = — 
1 
. B’s 1 day work = (A + B)’s | day’s work — 4’s | day’s work = (t-3)-2-4 


‘. B working alone will finish the work in 24 days. 


1 
Ex. 3. A can do é of the work in 3 hours while B can do ; of the work in 9 hours. In how many days 
can both do it together? 


I 
Sol. Since A can complete B of the work in 3 hours 
6 
. To complete the work A takes a hours = 18 hours 
, l : 
Since B can complete i of the work in 9 hours 


4 
*. To complete the work B takes [9x4 *) hours = 36 hours 


a 


rm 
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1 
» A’s 1 day’s work = —, B’s | day’s work = 36 


18” 
5 , rea See IU 
(A + B)’s 1 day’s work = NR 36 i36n 36 12 
“. A and B together can complete the work in 12 hours. 
Ex. 4. A can doa piece of work in 20 days and B in 25 days. They work together for 10 days and the, 
goes away. In how many days will B finish the remaining work ? 


1 1 
1. », ?, yee 7 9, a 
Sol. A’s 1 day’s work 20 , B’s | day’s work 25 


(A d B)’s 1 d: %, Be St41 2 ede 4 tiga't 
and BY's 1 day’s work = 59 +55 ="T00 ~ 100 


; 9 9 : 7 
. Working together for 10 days they complete = 10x T0010 of the work. 
Pil 


Hanes ere ls ibe: 
Work remaining 10 10° : > ss 
’ B can complete whole work in 25 days, : ‘ty 


nett wished ago 8 bon xrgb 200d jo aie LOB nina t 
. Ban complete the remaining portion (i.e., 10 to of the work) in 79%?°, days = a 2 days. ... 


Ex. 5. A and Bcandoa piece of work in 10 days, B and C can doit in 15 days and A and Cc together Can do} 
in 12 days. How long will they take to do it together and each separately? york | 


Sol. 


1 1 1 
(4 +B)’s 1 day’s work = To B+ C)’s 1 day’s work = 1s? (A+ C)’s 1 day’s work = 


0’ 2 
1 1 1 64+4+5 15 
Adding, t, 2(4 + B+ C)’ 2 —— —— 
ing, we get, 2(4 +B C)’s | day’s work 10°15 7127 60 60 
1 


Lai 
A+B+C)’ id Sens 
(4+B+C)’s 1 day’s work 260 8 
". Together A, B and Ccan finish the work in 8 days. 


‘ les 
A’s | day’s work = (4 +B + C)’s | day’s work —(B + C)’s 1 day’s work PaaIDU 00 


120 
A alone takes 7 days to complete the work. 


ocho i fe aaa MT 

BYs | day’s work = (4 + B+ C)’s I day's work -(4 + Cy’s I day’s work = = 1224 24 
. Balone takes 24 days to complete the work. ) A 

1 1 5-4 1 

C's I day’s work= (4+ B+ C)’s | day's work (4 + BY's | day's work= 10. 40 40 


. C alone takes 40 days to complete the work. 


Ex, 6. Vinod, Aslam and Karim can weave a carpet in 12 days, 15 days and 20 days respectively. If al} 
the three work at it together and they are paid € 2640 for the whole work, how should the money 
be divided among them? 


1 I I 
Sol. Vinod’s | day’s work = 2 Aslam’s | day’s work = is’ Karim’s | day’s work = 0 


‘. Ratio of shares of Vinod, Aslam and Karim = Ratio of their 1 day’s work 


135 
| unitary Method and Its Applications _~ | 


pl pity] Taking L.C.M. 12, 15, 20. | 
is L691 ney: x6o egg 


| Ce ils cia Multiplying each term of the ratio 
ie Sum of the ratios = 5 + 4 +3 =12 ‘ sy the LOM of 12, 15, 16, ie. 60. 
F Vinod’s share + =x (2005) =% 1100 


i (21035) = 660 
start sshare = % (240%) = % 880, Karim’s share ~ ‘s 
eal as good a workman as B, in 
Ex. 1. A and B together can complete a work in 15 days. If A is three ears : 
_- ‘how many days will A alone finish the work? 

"Sol. «.: 4 is three times as good workman as B. , 
wate Aigt oct . =A’s — "s work 

|” A’s one day work = B’s 3 day’s work => B’s one day work =A’S 3 By eh 
Given (4 + B)’s 1 day's work = = = A’s 1 day’s work + B’s I day’s work = T5 ' 


i 
= A’s 1 day’s work + A’ + day's work = 5 


1 1 4 is 
- A’s (+3) day’s work = = 15 Le. A’s 5 day’s work = 75 


1 Bo see 
». A’s 1 day’s work = 15° 7 maGy one Aalone can complete the work in 20 days. 


Ex. 8. P can copy 80 pages in 20 hours, P and @ together can copy 135 pages in 27 hou 
can Q copy 48 pages? 


rs. In what time 


80 
Sol. In 20 hours P can copy 80 pages -. In hourPcancopy 55 pages 


135 
In 27 hours (P + Q) can copy 135 pages. .. In 1 hour (P+ Q) can copy 27 pages 


80 2700-2160 _ 540 


135 
= In 1 hour Qcan copy 27 20 Pages = 540 340. = | page 


..«. Qcan copy 48 pages in 48 hours. 
Ex. 9. Working alone, A, B and C can do a piece of work in 11 days, 20 days and 55 days respectively. 
| _ + How soon can the work be done if A is assisted by B and C on alternate days ? 


1 
"Sol. A’s 1 day’s work = ~ B's 1 day’s work = 20° 
Since B and C assist A on altemate days 
1 40+11+4 55 


1 1 1 
~ We i = —xX2+—xl+—xl= pee 
mieeiongame days 7 )*2+> 5X1 + <5 220 220 4 


C’s 1 day’s work = 55 


| he 
=> 4 of the work is done in 2 days .. Complete work is done in 2x4 days = 8 days. 


Pipes and Cisterns a 
Acistem ‘ora water tank is CO 
(i) Inlet - - Apipe that fills the cistern oF water 


(ii) Outlet-A pipe ee eae the cistern of W 


nnected with two type 
tank. 
ater tank. 


f an inlet fills up a cistern 


tes. The outlet can empty the = 


: 12 minutes ith 
ex 1 om the tank be ile vrhoth the tapsare turned on and the outlet hal 
open accidentally. 1 


I in | min. = 73 
Sol. Tank filled by first tap in 1 min. = D' Tank filled by second tap in 1 min 133 
1 


Tank emptied by outlet in 1 min. = 7 
! le bo 5H4=6 3 
taps and the outlet are open 3 i510. (eo ae 


« Tank filled in 1 min. when both the 


a 5 of the tank in filled in] min. The tank will be full in 20 min. 


5 ofthe cistern in 20 minutes. In 9 minutes what part of the chy 


x. 11. An outlet pipe can empty | 
will be emptied? 


5 Dice ; 
Sol. In 20 minutes 6 of the cistern 1s emptied, 


5 it : : ; 
In 1 minute 6°20 om of the cistern will be emptied, 


1 3 5 
In 9 minutes mies ae of the cistern will be emptied. 
EXERCISE 12 (B) 


30 days and B can doit in 6 days Hoga vill and B take to do the y 
f the ua 


B A can doa piece oiyoreia 
fk z% 


working together? ss 
2. Two taps, running together can fill a bath in 4 minutes, which is filled by one of the taps by itselfin 


minutes, How long would it take, if the other pipe is running by itself? 


3. A and B can polish the floors of a building in 12 days. A alone can doz = of this job in 4 days. if \ 
many om can B alone polish the floors? q 


4. Acan do 3 = of the work in 12 days. In how many days can he finish = th of the work? 


Asha and mee can weave a certain number of baskets in 25 da 
ys a 30 days respectively. They wo 
together for 5 days and then Asha leaves. In how many days will Reema finish ihe rest rite word K 


wr 
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. A, B and C working together, take 30 min. to address a pile of envelopes. A and B together would take 4 


, A and B can do a piece of work together in 15 da long will each take working alone? 
. A and B can do a piece of work in 6 days and 4 


i an 
. & 720 are paid for a task which A can do in 3 days, B in 4 days 


i hours. In what time would 
. Acan copy 150 pages in 30 hours, A and B together can copy 280 pages in 35 ho 
: 2 . iti i . Find in how many minutes 
. A tap can fill a cistern in 25 minutes and another can empty it in 50 minutes. Fi 
: i mpty it in 6 hours. How 
. Two taps can fill a cistern in 8 hours and 10 hours respectively. A third tap can empty 


in 
. A cistern can be filled by 3 taps 4, B and C when turned on separately i 


- A tyre has two punctures. The first puncture alone would have made the tyre flat in 9 minutes and the 


- A and B together take 5 days to do a work, B and C take 7 days to do the same and A and C take 4 days 


. A can do a piece of work in 12 days while B can do it in 8 days. With the help of C, they finish the work 
- A tap can empty a tank in one hour. A second tap can empty it in 30 minutes. If both the taps operate 


. Two pipes 4 and B also can separately fill a cistern in 60 minutes and 75 minutes respectively. There is 


. long would each take working alone? 
min; A and C together would take 45 min. How : both start but after 6 days B falls il and A takes 


30 more days to finish the work by himself. alive tively. A 1 the work; worked at it for 2 


to complete the work. 
jee d C in 6 days. If all work together, how 


days and then was joined by B. Find the total time 


much money should each receive? 


i how will X and Y 
. X works twice as fast as Y, If Y alone can complete a job in 18 days, find many days 


together take to complete the job. ; Band Conevery third day, then 
A can do ajob in 20 days, B in 30 days and C in 60 days. If Ais helped by 


in how many days will the job be finished ? 


B copy 200 pages? 


the tank will be filled up? ; 


long will they take to fill the cistern if all the taps are opened? 


24 min, 10 min and 30 min. 


2. c then tured off, how much 
respectively. If all are turned on together for 23 minutes and if B and C are 
time will A alone take to fill the cistern? 


second alone would have done it in 6 minutes. If air leaks out at constant rate, how long does it take both 
the punctures together to make it flat ? 


1 1s Bie pl 
(a) i minutes (b) 35 minutes (c) fe minutes (da) ‘i minutes 


to do it. Who among these will take the least time, if put to do it alone ? 
(a) A (6) B (c) C (d) data is not adequate 


in 4 days. Then, C alone can do the work in 
(a) 24 days (6) 20 days (c) 16 days (a) 4 days 


simultaneously, how much time is needed to empty the tank ? 
(a) 20 min. (6) 30 min. (c) 40 min (a) 45 min. 


a third pipe at the bottom of the cistern to empty it. If all the three pipes are simultaneously opened, then 
the cistern is full in 50 minutes. In how much time can the third alone empty the cistern ? 


(a) 110 minutes (4) 100 minutes (c) 120 minutes (d) 90 minutes 
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Challengers 
ft. The remaining w, 


6. A and Bcan finish a work in 30 days. They worked for it for 20 days and then B le 
was done by A alone in 20 more days. A alone can finish the work in 
(a) 54 days (b) 60 days (c) 48 days (d) 50 days 0 
7. Pipes A and B can fill a tank in 5 and 6 hours respectively. Pipe C.can empty it in, 12 hours. The tan} 
half full, All the three pipes are in operation simultaneously. After how much time will the tank will be fy) 


re 
Chapter Wrap Up 


Summary of Key Facts 


ty tl 
1. Ifa person can finish a piece of work in n days, then the work done by the person in 1 day is zit part of 
the work. 


1 ‘ ‘ 
2. Ifa person completes — th part ofa work in 1 day, then the time taken by the person to finish the work y 


n days. 
A cistern is filled with two pipes, one pipe to fill it, which is called an inlet and the other pipe to emp 
, which is called an outlet. 


5 nts 1 ; 
fan inlet fills a tank in 1 hours, then it will fill 7th part of the tank in 1 hour, i.e., the work done by iti 
| 
1 hour is —. 
n 
5. Ifan outlet empties a full tank in m hours, then it will empty = th part of the tank in 1 hour, i.e., the work 
m 


. i 
done by it in | hour ee 


st of 16 balls is ¥ 144. What is the cost of 30 such balls? 

‘can complete a work in 10 days and Rekha in 5 days. How much time will both take to complet 
jork? 

en can complete a work in 28 days. In how many days will 14 men do the same work? 

ijat can complete a work in 24 days. How much work will he complete in 8 days? 


5. Acar covers a certain distance in 4 hrs if it moves at the rate of 70 km/hr. How much time will it take to 
cover the same distance at a rate of 56 km/hr? 


NUMBER FACTS 


1. The number 1000. Mis an abbreviation for the Roman word mille, meaning a thousand. It, stood for 
1000 in Roman numeration system. We have entered new millenium. A millenium is 1000 years and 


a millipede has 1000 legs as imagined by persons who named it so. A distance of one mile was originally 
1000 paces. The Romans counted one pace as two steps. 


These days the letter K is used for 1000. 


Unitary Method and Its Applications 


- | ee 


} 


2. 


change its meaning. A prefix makes the 
Pi ers bated eaassacinaaia patos ae ko means Hliesions) and centl means 1 
hundredth. 
Prefixes given in the table can be used to build words to have very large and very small measurements. 
The following facts will give you an idea of very large 4 and very small numbers. 
1. A large power plant generates 300 megawatts of 
electricity. It is 30 crore watts (300,000,000 watts). 


2. The nucleus of an atom is less than one picometre 
wide. (it means less than one trillionth) 


(tome mete) 


7000, 000,000,000 


Pluto orbits at a distance of almost 6 terametres from the sun: It 
is equal to 6 trillion (6 x 10!) metres. 


Light can travel 30 cm in one nano second, i.e., one billionth 


[10 second = 


1 
1,000, 000, an 'eeond . 


All the power plants in a developed country can generate 560 
gigawatts (= 560 billion watts). 


The speed of advanced computers is calculated in picoseconds 
ie., Trillionths of a second. 


. 


Time and Distance 


Speed 


| The speed of a moving object is the distance covered by itin unittime, |. . ours 


{ 


ear 


___ Time taken 


s 5; _, _ Distance travelled” 
: . . 10 rs . . 
é.g., if we say that a man walks 10 km in 2 hrs. then his speed = a knVhr = 5 kin/hr 


pale: Se 
Be00i60;. | 18: n cee 
5 


; 5 
e.g., to convert 36 km/hr to m/sec., we multiply by — 36 km/hr = [<5] m/sec. = 10 m/sec. 


18 “4 
pad aoe km/hr. 


I ‘18 
-Z., to convert 40 m/sec. to km/hr, we multiply by . 40 m/sec, = (sox) km/hr = 144 km/hr. 


1 
5 
roblems on Trains 3 
(i) While passing a stationary object like a signal post or a telegraph pole or a Standinp 

man, a train travels a distance equal to its length. 
The train is about to es ae 
cross the signal post 


The train has crossed _ 
the signal post 


Stationary object Stationary object | 
I metres Imetres 


In crossing the lamp-post the train has travelled a distance equal to its length, i.e., = /. 


While passing a stationary object like a bridge or a tunnel or a platform, a train travel; 
a distance equal to the sum of its length and the object which it crosses. 


The train is about to cross the bridge The train has crossed the bridge 
wv \/ 
UA 


/metres /, metres 1 metres {metres 
+—__________»+___, U 


In crossing the bridge the train travels a distance equal to the sum of the lengths of the train and the bridge, ie,, = I, "| 


EE a ae 


Time and Distance ; | 444 


—_—_—_——orr' rw OL 
Solved Examples 


Ex.1. A man walks 14.4 km in 4 hours. Calculate the speed of the man In km/hr as well as 


Sol. 


Ex. 3. 


Sol. 


Ex. 4. 


Sol. 


g0) 4 
. Time taken to cover 80 km at 60 knvhr = Distance = -(3 0 ra = + hrs 


‘A train does a journey without stopping for 8 hours. 


m/sec. Also, find how much distance will be covered by him in 6 hours. 
Distance Covered = 14.4 km, Time taken = 4 hours 
Distance _14.4km 


S = a TE = 3.6 e/a 
ra Time 4hr ee 


5 
(3. ox) m/sec = | m/sec 
Distance covered in 6 hours = speed x time = (3.6 km/hr) x 6 hours = 21.6 km. 


_A car covers a distance of 80 km at a speed of 60 knv/hr and another 140 km at a speed of 
»: °70 km/hr. Find the average speed of the car for the whole journey. 


i “Speed 60 3 
Gt = = ee . i 140 
Time taken to cover 140 km at 70 km/hr = Distance = = } hrs = 2 hrs 
Speed 70 


: gota distance travelled = 80 km + 140 ke = 220km 


3 
Dy 


‘ Total time taken for the whole journey = = + hrs +2 hrs = — One 


Average speed = } ko/hr = 66 km/hr. 


Total time taken Ona 10 
3 hrs 


Total distance see 220 km ce 
A cyclist covers a distance of 60 km in 6 hours. If he covers the first two third of the journey at 
10 km/hr, find the speed of the cyclist és the rest of the Journey. — 

Total distance travelled by the cyclist = 60 km. 

Distance of two-third journey = $x60 km. = 40 km. 

The speed at which first 40 km are covered = 10 km/hr 


Distance _ 40km 


Speed 10 km/hr — 
Remaining distance of the journey = 60 km— 40 km = 20 km. 


Time taken in covering the first 40 km = 


: l 1 
Remaining time = oS hours — 4 hours = 25 hourses > feria 


Distance 20 km 
Time 5/2 hours — 8 km/hr 


Speed of the cyclist for the rest of the journey is 8 km/hr. 


Speed for the rest of the journey = 


If it had travelled 5 km an hour faster, it 


would have completed the journey in 6 hours 40 min. What is the slower speed? 


Let the slower speed be x km/hr, 
Higher speed = (x + 5) km/hr. 


Distance covered by train at x km/hr in 8 hours = Speed x Time = (8 x x) km = &x km, 


40 20 
. [=6— hours=— h 
hours 40 min. [- g 60 poe 3 ous) 


Distance covered by train at (x + 5) km/hr 1n § niksiiel 
| 20 (205m 
= Speed x Time = (+95) km=| 3 3 
20x , 100 =8x | at 


But both the distances ar¢ same -’. ae 3 
yoo _ 244-202 _ 10 _ gy = 100 x=25 
2S 3 


SXeemai 


= 3 WB a0. 
d i 25 km/hr. * * ¢ a atG 
The slower elle his house at @ speed of 4 km/hr, he misses the train by 9 minutes 
Ex. 5. If a person wa reaches the station 6 minutes before the departure of the RN 
4 


walks at a speed of 6 km/hr, he he 
What is the eee between his house and station? 


i the station. } 
S Let x km be th distance between his house and 
‘1 , ‘ 3 ) H Distance _ * km x 
f km/hr, time taken to cover a distance ofx km= Tspeeit -—— Si ;, " . i 


Ata speed 0 


Ata speed of 6 kwh, the time taken to cover a distance of x km= Spetne = 4 hrs, 


Difference in time taken = (Z P 
(9 + 6) min. = 15 min. 


Li aan (areee Se | 
oo. 2 


Actual difference in time = 
5x= 15> x=3 
Distance between his house and station = 3 km. 
Acar travels at a speed of 40 km/hr’ over a certain distance and then returns over the Say 
distance at the speed of 60 km/hr. What is the average speed for the whole journey? 


Sol. Let the distance covered be x km. 


Distance xkm_(_ * jours 


.. Time taken to cover x km at a speed of 40 uy = Speed ~ Zolan/hr = 40 


Distance xkm x 
\ = =- = h is 
Time taken to cover x km at a speed of 60 km/hr S 60 50 ours 


; -(=+2) - = es Mecrge 
otal time taken = 40 60 hours = 120 ours = ours = ours 


120 24 
otal distance travelled =x km+x km = 2x km 


Total distance travelled _ 2xkm 2x 4 
Mirroiaittime taken fsa —X24 | km/hr = 48 km/hr. 
° iia Fs 


, Average speed = 
Ex. 7. Find the time taken by a train 180 m long running at 72 km/hr in crossing an electric pole. 


; 5 
Sol. Speed of the train = 72 km/hr = Ga m/sec = 20 m/sec. 


Distance covered in crossing a pole = length of the train = 180 m 
Distance __ 180m 
Speed 20 m/sec 


. Time taken to cross the electric pole = 
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5 
Sol. Speed of the train = 54 km/hr = (545) m/sec. = 15 m/sec. 


Time taken by the train to cross the tree = 15 sec. : 
Length of the train = Distance covered by it in the time in which it crosses the tree 
= Speed x time 
it f 15 m/sec x 15sec = 225m 
I ics cate ec I if it is running at a 
Ex. 9. How much time will a train 181 m long, take to cross a bridge 219 m long, g 
speed of 60 km/hr ? i 


i] 


t : 50 
Sol. Speed of the train = 60 km/hr = 60x m/sec = rae m/sec 
Distance covered by the train in crossing the bridge 


= Length of the train + length of the bridge 
= (1814+ 219)m=400m 
-, Time taken to cross the bridge = Distance covered ee 2 Ape = 24 sec. 
i . Speed 50 m/s 50 
3 3 Fe 
Ex. 10. A 175 m long train crosses a 185 m long tunnel in 45 sec. Find speed of the train in km/hr. 
Sol. Length of the train = 175 m, Length of the tunnel = 185 m. 
Distance covered by train in crossing the tunnel = 175 m+ 185m=360m 
Time taken = 45 sec. 
Distance covered _ 360m 
Time taken 45sec ak 


18 
= (<2) km/hr = (“S) km/hr = 28.8 km/hr. 


Speed of the train = 


5 
Hence, speed of the train in km/hr = 28.8 km/hr. 


EXERCISE 13 (A) 


1. A cyclist is travelling at a speed of 15 km/hr. How mu 
2, Aman covers 2.5 km in 5 minutes. Find the speed in 


3, Find the time taken by a boy to runaround a rectangular field with length as 25 m and breadth as 15 m, 
ifhe runs at a speed of 7.2 km/hr. peat 


[Hint : Total distance travelled by the boy = Perimeter of the field] 


4, A boy runs at a speed 2 m/sec and another boy cycles ata speed of 8.5 km/hr. Who is faster? 
5, An aeroplane flies from 4 to B, 1080 km a 


: ; 4 part , at a speed of 720 km/hr. Another aeroplane flies the 
same distance in 15 min. less time. At what speed does this plane fly? ; 


takes me 20 min. to go to my friend’s farm if I go by carat steady speed of 40 km /hr, How long would 
6; ti. me to cycle there if] averaged 15 9 ? ee Bill 


7. A car does a journey without stopping for 7 hours, If it had 
completed the journey in 5 hours and 20 minutes. What is the 
8. Aman cycles at 20 km/hr over a certain distanc 
15 km/hr. What is the average speed for the who 


ch distance will it cover in 1 hour 15 minutes? 


travelled 10 kan/hr faster, it would have 
slower speed? ‘ 


€ and then returns over the same distance ata speed of 
le joumey? ‘: . 


— 
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9, Aman jogs 190 m in 48 sec and another 250 m jn 62 sec. Find his average speed in km/hr: 
two hours, 36 km in the next halfan hour and 90 km in the nex, 
i +p wha 


10. A train covers 108 km in the first 
and a_ half hour. Find the average speed of train during the whole journey. J 
11. Acar has to covera distance of 100 un in I hour 50 min. If it travels for the first 36 km at 72 kny 


at what speed must it travel for the rest of the distance in order to complete the journey, in time? 
12. Sanjana goes to school at the rate of 4 km/hr and reaches 5 min. late. If she goes at the speed 

km/hr, she reaches 10 min. earlier. What is the distance of the school from her home? q 
speed of 6 ki/hr and jog ata speed of 10 km/hr. He covered a distance of9 


13. A man can walk ata ( 
in one hour, partly by walking and partly by jogging .Find for how much time he walked and how m, 
) done veel t 


_ i» distance? > © 1 
14, A train leaves station A toward station B, 24 km away and has i afew @ (byt oral € ‘ 
2 to reach B in halfan hour. If it trayg), 
45 kmvhr for the first quarter of an hour, at wh : Mt travel, 
complete it in time ? at speed must it travel for the rest os Ute joumey, 
15. How long willa train 330 m long travelling at 40 km/hr a oS 
will it take to pass a man sitting on the platform? take to cross a platform 110 m long? How}, 
16. A 560 m long train travelling at unif é ; 

What its speed in kr/hr? 8 ‘orm speed takes 1 ae sha 20 second to pass a telegraph Pok 
. i aN pice ea coi pass a bridge 160 m long. Find the speed of the train in km, 
a raph post in 8 sec. and a bridge 200 m long in 24 sec. Fi Poot! See Ts oes 
{Hint : In 8 sec train covers distance = length of train. : ne eee aS a {rai 

In 24 sec train covers distance = length of train + length of bridge. P ery mPa 
=> In 16 sec distance covered =length of bridge = 200 m. Bence find speed] Bae 9) } 


19, Normally it takes 3 hours for a train to run from 4 to B. One day, due to a minor trouble, the train inl 


Mi 


wil 


th it took 2 
reduce the speed by 12 km/hr and so it took = th of an hour more than the usual. What is the distang 


from A to B? 
20, A train running at a speed of 72 km/hr, passes an electric pole in 12 seconds. How much time will it ta, 
¢ 


to cross a tunnel 80 m long ? 


Relative Speeds 

1. If two bodies are moving in opposite directions towards 
each other with speeds u km/hr and v km/hr respectively, 
then they approach each other or are coming nearer to 
each other with a speed of (u + v) km/hr. This speed is 
called the relative speed. 

. Iftwo bodies are moving in the same direction with speeds 
u km/hr and v km/hr respectively, such that 
u>vthen the faster body approaches the other body 
with a speed of (u—v) km/hr. Their relative speed is (u- v) 
km/hr. 

Fundamental Idea: The speed of A with u 
ki/hr relative to the speed of B with v km/hr 
is found by making B stationary by giving ita 
speed of v km/hr in the direction opposite to <----——___» ¢———__---» 
the one it is moving in, and by giving the same ‘ M 
speed v kni/hr to A also in the same direction. Be Mee Te ie ae 


Time and Distance 
Relative Motion in Case of Two Trains . 
(A) Two trains passing each other while moving in the opposite directions. 
' Let two trains of length is /, metres and 1, metres respectively be moving on two parallel tracks in the 
opposite directions with speeds u km/hr and v km/hr. 


ant ais i Pant - : : - 
It is clear that they will have passed each other when their rears coincide. They will pass each other 
_/., with a relative speed of (w+ v) km/hr and cover a distance of (J+ /,) metres in doing so. 
- @) Two trains passing each other while moving in the same direction ; 
If u > v, then they will pass each other with a relative speed of (w — v) km/hr and cover a distance a 
(7, + 4) metres as in case(A). . | ~ be, ‘ ; ; 


The above picture shows the instant when the front of 
the faster train coincides with the rear of the slower train. 


crossed the slower train. T 
with the front of the slower 


The same concept will apply in case of a train passing a man running towards it and a train passing a 
man running in the same direction. 


pe 


| aay 


The train passes the man with a relative speed of (u+v) knv/hr The train passes the man with a relati 
and covers a distance of /, metres in doing so, and cover a distance of /, metres in doing 
1 

2 . ee eee 
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lengths of thetrainy 
Ex, 1, Twotrains travel in the same direction at 50 km/h and 46 knv/h apes on 
are 350 m and 450 m respectively, how long would it take to pass each OUNer: bow! 
Sol. As the two trains are Moving in the same direction, aw 
so the relative speed with which they pass each other = (50 — 46) km/hr = 4 km/hr a is 


distance covered in doing so = sum of the lengths of the trains. 
4 


300, _4 
= (350 m + 450 m) = 800 m= 799 km = km 
: 4c ceed 
Time taken in passing each other = Distance _§ , = 4 ead he 
Speed 4" 5x45 


1 x 
= 5 60 minutes = 12 minutes. 


Ex. 2. Two trains 250 and 350 metres long running in opposite directions are approaching 8 ae 
station at speeds of 40 km/hr and 20 km/hr respectively. How long would it take to, pas 


other? 
Sol. As the two trains are Moving in opposite directions s each other 
> 


so their relative speed at which they pas: 
~ Sum of their speeds = (40 + 20) km/h = 60 km/h 
Total distance covered = 250 m+ 350 m = 600 m= iby. kms km 
1000 5 
3 
Time taken to pass each other = Distance = Sips = —3_x3600 sec = 36 sec. 
Speed 60 5x60 A r 

y station at 9 a.m. at a speed of 60 km/hr for Mumbai. Sao 

Station at 11 a.m. and moves towards Mumbai at a spe 
ch the slower train? 


Ex. 3. A train leaves Dehra Dun railwa 
train leaves Dehra Dun railway 
80 km/hr. At what time will it cat 


Sol. Speed of the first train = 60 km/hr 


Distance travelled by it in 2 hours (9 a.m. to 11 a.m.) = (60 x 2)km=120km 
Speed of second train = 80 km/hr 


. Relative speed of the train = (80 — 60) km/h = 20 kn/hr 


So in order to catch the first train, the second train will have to cover a distance of 120 km with 8 
relative speed of 20 km/hr. ; 


: . __ Distance (120 
*. Time taken by the second train to catch the first train = ———~= } 


Speed | 
Hence, the second train will catch the first train 6 hours after 11 a.m, 


Ex. 4, When two trains were running in the same direction at 72 km/hr 
faster train passed a man in the slower train in 70 seconds. Find ¢ e 


Sol. The relative speed of the trains = (72 — 54) km/hr = 18 km/hr 
= [18 lise = 5m/sec 


Given : Faster train passes a man in the slower train in 70 seconds, . 


Therefore, length of the faster train = distance covered by it with a speed of 5 m/ 
=(5 x 70) metres =350 metres ii 


Hence, the length of the faster train is 350 metres. 


; _ 447 
g in the opposite directions at 50 km/hr and 40 km/hr respectively, 
in the slower train in 15 seconds. Find the length of the faster train. 
relative speed of the train = (50 + 40) km/hr = 90 km/hr = (90-5 |misec = 25m/sec. 
Given : Faster train passes a man in the slower train in 15 seconds. 

"So, length of the faster train = distance covered by it in 15 seconds 


= (25 x 15) metres = 375 metres 


Hence, the length of the faster train is 375 metres, 


he faster train passed a man 


EXERCISE 13 (B) 


250 metres and 350 metres in length are running towards aan other on parallel tracks, one 
‘55 kin/hr and the other at 35 km/hr. In what time will they pass each other from the moment 


n 160 m long, travelling at 60 km/hr, take to pass a train 190 m long travelling at 

same direction? tints WET ke Beean)s oF 

80 m in length and train B is 370 m in length, A has a speed of 40 km/hr and B has a speed of 

If they move in opposite direction, find the time 4 will take in passing B completely. 

‘4, Two trains 200 m and 175 m long are running on parallel tracks, in the same direction with speed of 
46 km/hr and 28 km/hr respectively. How long will it take them to be clear of each other? 


5, A 220 m long train is travelling at 60 km/hr. A man is running towards it from the opposite direction at 
_ 6km/hr. In how many seconds, will the train cross the man? 


6. When two trains were running in the same direction at 90 km/hr and 70 km/hr respectively, the faster 

| train passed a man in the slower train in 36 seconds ? Find the length of the faster train. 

7. When two trains were Tunning in the opposite directions at 40 km/hr and 30 km/hr Tespectively, the 
faster train passed a man in the slower train in 18 seconds ? Find the length of the train. 

8. At 10 a.m. a train leaves Delhi for Chennai ata speed of 72 km/hr. At 11 a.m. another train starts from 
Delhi for Chennai at a speed of 90 km/hr. At what time will it overtake the slower train? 

9, Cyclist A started his journey on cycle at 7:30 a.m. at a speed of 8 km/hr. After 30 minutes, cyclist B 
started from the same place but with a speed of 10 km/hr. At what time did B overtake A? 

10. A train 120 m long, travelling at 90 km/hr, overtakes another train travelling in the same direction at 

| 72 kxo/hr and passes it completely in 50 seconds. Find (i) the length of the second train in metres and 


(ii) the time they would have taken to pass one another if they had been travelling at these in 
Opposite direction. > speeds 


sed of a boat in still water is x km/hr and the speed of stream is ykm/hr, then _ 
-down stream = (x + y) km/hr, speed of boat up stream = (x— y) km/hr. 
Oat down stream is x km/hr and the speed up stream = y km/hr, then. 
, " 1 , 
t in still water = okt y)km/hr, speed of stream = tx —y)km/hr. 
of the boat in still water and n km/hr is the 5 


peed of the stream, then 


Solved Examples 
Ex. 1. The speed of a boa 


Sol. 
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c 


eth “sil 

“7 ; he speed of the 
gki/hr and ¢ 

tin still met m downstream. 

by the boat 942 a upstream. 


stream is 1km/hr. Fj, a 


en 
ee = ae by the boat Noo 9 i 
(a) Speed of boat downstream = ee 
Distance travelled down ynstream | Petals aa Be: 
-, Time taken by the boat downstream = Speed downstream a fs 
(b) Speed of boat upstream = = (8-1) ko/br = 7 ken/hr. 


Jed upstream = 42 km 


‘Distance travelled _ 42 km aighe ideal BE : ieee, 


Distance trave! 


«Time taken by the boat upstream = "speed upstream ~ 7 ken/hr 


Ex. 2. 


fe ei of stream = speed of boat downstream — speed of boat in still water.» * ” 


The speed of boat in still water is 6 km/hr. It goes downstream for a distance of 31 1 ing tiny 
Find the speed of the stream. | | Oth, 
Dias covered domsteam = 318 77 py HS ni 


Speed downstreamn = Time Taken. ©’ © 4 hours 
We know that, speed of a boat downstream = speed of boat in still water + speed of stream. 


=7.75 k/hr — 6 km/hr = 1.75 km/hr. 
. The speed of a boat in still water in 6 km/hr and the speed of the stream is 2 km/hr. The thes Hy 
rowed downstream for a certain distance and then taken back to the starting point. Fin dt 


average speed for the whole journey. 


, Let the distance travelled downstream as well as upstream bex km. 


Speed of boat downstream = ( 6 + 2) km/hr = 8 km/hr 

Speed of boat upstream = (6-2) km/hr=4 kn/hr 
_xkm _* xkm 

Time taken downstream = gy) 8 km/hr. 8 hrs, Time taken upstream = 4 km/hr 


Me 


adi oo 


x x+2x 3x 
*, Total time taken = & a= ( 5 }ans= 2 =—hr 


-. Average speed = 


Total distance travelled = (x + x) km = 2x km. 
Total distance travelled 
Total time taken 


ae -(28)uns= Fka/b = $5 km/hr. 


. The speed of a boat in still water is 7 km/hr and the speed of the stream is 1.5 kaw/hr. Find : 
(a) the time taken by the boat to go 51 km downstream. / 

(0) the time taken by the boat to go 44 km upstream. , 

. A stream is flowing at the rate of 2 knnv/hr. A boat. with ee. 


downstream for 10 hours. Find the distance rowed. How Tong. 


. The speed of a current in a river is 1.5 kin/hr. Ifa boat is 


hours, find the speed of the boat in still water. 3 
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4. The speed of a boat in still water is 8.5 km/hr. If it is rowed d tream i i 
hours, find the speed of the current. row' ia for a distance of 45 km ip 4.5 
phe eats a boat in still water is 8 km/hr and the speed of the stream is 2 km/hr.The boet is rowed 
upstream for a certain distance and then taken back to th: i i erage speed | fo 
Pe iote journey: e starting point. Find the av one i for the 


ane = 


EXERCISE 13 (D) 
Multiple Choice Questions — 
1. Acar moves at the speed of 80 km/hr. what is the speed of the car in metres per second? 


I 
nS 2 
(a) 8m/sec (6) 205 m/sec (c) 22> m/sec (a) None of these 


2. A man walking at the rate of 5 km/hr crosses a bridge in 15 minutes. The length of the bridge (in metres) 
is: 
(a) 600 (6) 750 (c) 1000 (a) 1250 


3. A truck covers a distance of 550 metres in 1 minute whereas a bus covers a distance of 33 km in 45 
minutes. The ratio of their speeds is. 


(a)3:4 (6) 4:3 (c)3:5 (d) 50:3 

4, An express train travelled at an average speed of 100 km/hr, stopping for 3 minutes after every 75 km. 
How long did it take to reach its destination 600 km from the starting point? 
(a) 6 hr. 21 min ’ M 6 hr. 24 min (c) 6 hr. 27 min (d)6 hr. 30 min 

5, A man travels 600 km by train at 80 km/hr, 800 km by ship at 40 km/hr, 500 km by aeroplane at 
400 km/hr and 100 km by car at 50 km/hr. What is the average speed for the entire distance? 


60> e. 
(a) 60 km/hr (6) 00-75 km/hr (c) 62 km/hr (d) 6555 km/hr 
6. A train 350 m long is running at a speed of 45 km/hr. In what time will it pass a bridge 150 m long? 
(a) 40 sec (0) 42 sec (c) 45 sec (d) 48 sec 


7. A goods train‘runs at the speed of 72 km/hr and crosses a 250 m long platform in 26 i 
ere bis train? ng platform in 26 seconds. What is the 


(a) 230m 240 m (c) 260 m (d)270m 
“g. A train passes a station platform in 36 seconds and a man standing on the platform ; 
speed of the train in 54 km/hr, what is the length of the taken? a eRe oa 
(a) 120m ; (6) a isa (c) 300 m (da) None of these 
9, A man's speed with the current is 15 km/hr and the Speed of the current is 2.5 km/hr. The man's speed 
against the current 1s: 
(a) 8.5 km/hr (6) 9 krav/hr (c) 10 km/hr (4) 12.5 knw/hr 
10. A train 125 m long passes a man, running at 5 km/hr in the same direction in whi in is going, i 
10 seconds. The speed of the train is: irection in which the train is going, in 
(a) 45 km/hr (6) 50 km/hr (C) 54 km/hr (@)55 km/hr 
11. Two trains of equal length are running on parallel lines in the same direction at’46 km/hr 
‘ pas and 36 km/hr. 
The faster train passes the slower train in 36 seconds. The length of each train is: 
(a) 50m (0) 72m ()80m (d)82 m 


peame direction. Fast train ¢ 
Jength of the fast train? 3 ~ 


wat f : | 7 : 
d) 215m 


tively 


ns re ri 3 What is the 


( “ha P té 
ummary of Key F 


acts 


Distance 


Distance (i pistance = Speed * Time (iii) Time = * Speed 


1. (i) Speed = “Time 3 : 
say b 18 3, To convert km/hr to m/sec, multiply by Bn 
2. To convert m/sec t0 a/b, multiply °Y i 
k «metres long t0 pass & stationary object = Time Taken by it to cover q rey 
4, Time taken by a train 4 m Fee snael bce ce i 


Jong to pass 4 P 
metres long '0 Fe =Time taken by it to cover (a+ b) my 
7 Me 


5, Time Taken by @ train @ 
rection at # km/hr and v km/hr, their relative speed jg 


are moving in the same di a 


direction opposite to each other at « km/hr and v km/hr, then their reli 
rN ay 


6. If two bodies 
kn/hr, u> ¥. 
7. If two bodies are moving in 
speed is («+ ¥) ; . 
+8 if the speed of the boat in still water is x km/hr and the speed of the current is 
(a) Speed of boat downstream =(x + ) km/hr. : 


(b) Speed of boat upstream = (* —Y ) ken/hr. 


y km/hr, then, 


MENTAL MATHS 


Tan Fi 
1. Convert 18 km/hr to m/sec. 


2. Convert 20 m/sec to km/hr. 1 fac ie hedgendban ehenrcien ibaa 
+. A cartravels 100 km at 25 km/hr and the next 80 km at 20 km/hr. Find the average speed of the. 
4. A train 150 m long, passes a railway platform 200 m long in 35 sec, Find the speed in km/hr, 
5, A man is running on a road parallel to a railway track at 5 km/hr. A train travelling in the o 
direction at 31 km/hr passes him in 14 sec. Find the length of the train. : 


6. A boat can travel at 12 km/hr upstream and 14 km/hr down stream. What is the speed of the stn 
Aman walks a certain distance at the rate of 5 kn/hr in 36 min. What is the distance covered 


UNIT REVIEW - Ill 


1. Divide % 4950 in the ratio [+57 - 
ivide 5 in the ratio ~ 74 | 


2. A bag contains 50 paise, 25 paise, 20 paise, coins in the ratio 3 : 5 : 6. If the total money amounts 
Z 237, find the number of coins of each type in the bag. 


3. IfA4:B=4:7andA:C=8:9, find B: Cand 4:B:C. 


ee 
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. Check whether 1.5, 0.6 and 0.24 are in continued proportion or not. 
5. Find the third proportional to 9, 15. 

6. Two numbers are in the ratio 11 ; 5. If the smaller number is. 165, find the larger. 

7. Radha weaves 15 baskets in 9 days. In how many days will she weave 55 baskets ? 
8 


rye sien has ration for 400 soldiers to last for 30 days. How long will it last if 40 soldiers leave the 
garrison 


9. In nates a model, the height of 10 m high statue is reduced in the ratio 15 : 12. Find the height of the 
model. 


10. 9 men can weed 10 acres of land in 15 days, how many acres can 21 men weed in 18 days? 

11. 54% of the population of a town are female. Find the total population of the town if there are 6670 males. 
12. A’s income is 40% more than B’s income. What per cent is B’s income less than A’s income? 

13. After a 15% hike, the cost of cycle becomes % 2990. What was the original price of the cycle? 

14, The area of rectangle with dimensions 9 m x 5 m was accidently read as 54 m*. Find the error per cent. 
15. If by selling an article for 8 276 a man loses 10%, for what amount should he sell it so as to gain 20%? 
16. If the S.P. of 8 articles is equal to C.P. of 10 articles, find the gain%. 


47. Two second hand television sets were sold at Z 7200 each. On one there was a gain of 20% and on the 
* other a loss of 20%. Find the gain or loss% on the whole transaction. 


18. A shopkeeper bought 100 purses at the rate off 36 each. He sold 40 of them at the rate of % 40 each. At 
what rate should he sell the remainder so as to gain 20% on the whole 2 


19. A can do a certain job in 10 days and B alone in 20 days, A started the work and was joined by B after 8 
days. In how many days was the rest of the work completed? 


20. A pipe can fill a tank in 15 hours. Due to a leak in the bottom, it is filled in 25 hours. If the tank is full, 
how much time will the leak take to empty it? 


21. In what time will a certain sum become two and a half times of itself at 15% p.a. S.1. ? 


22. Ravi and Sanjay borrowed ¥ 1200 and ¥ 800 respectively at the same rate of simple interest for 3 years. 
If Ravi paid ¥ 96 more than Sanjay as a interest, find the rate per cent p.a. 


23. A sum of money lent out at S.I. amounts to ¥ 3520 in 2 years and % 4600 in 5 years. Find the sum and rate 
of interest. : 


24, Find the compound interest on a sum of ¥ 8000 at the rate of 15% p.a. payable after 2 years. Calculate 
also the amount payable at the end of two years. 

25. Aman travels from Delhi to Roorkee at 40 kn/hr and returns at 60 km/hr. This retum journey takes 1 : 
hours less than the forward journey. What is the distance between Delhi and Roorkee? 


6 : 
26. Ajay cycles at 5 th of his usual speed and reaches the school 7 minutes earlier. What is his usual time? 


27. A train 180 m long is running ata speed of 60 km/hr. In what time will it pass a man running witha speed 
of 6 km/hr in the same direction ? 


28. A train running at a speed of 62 km/hr takes 15 secs to pass a man running with a speed of 
10 km/hr in the opposite direction. Find the length of the train. 


29. A train crosses a telegraph post in 8 seconds and a bridge 200 m long in 24 seconds. Find the speed of the 
train. 


| ’ 
Introducti 
uction 
raic expressions, 


In the previous class, you have learnt about algeb: ae 
and division. First we will revise them and then extend our study further. ‘yn 


Review of Concepts Learnt in Previous Classes Be = 
fixed val 


1. | Constants and Variables: Asymbol in algebra having a ix" 
a symbol which can be assigned different values Is C2 led a ve 


zete., areall variables. 


their addition, subtraction, Tl | 


oi 


e.8., ;: -8, 7, /2 etc., are all’ constants and x, y, 
Bat 
Algebraic expression ; A combination of constants and variables 
+,-, x and + is called an algebraic expression. see md 
The several parts of an expression separated by + or — sign are called the terms of the Expression, : 
5 - 3x + 4y + 8xy + 7’y is an algebraic expression containing five terms pod Ty is an Algebry 
expression containing two terms. : 
Polynomial ; A polynomial is an 
integral exponents only. = 


algebraic expression in which ithe efables have non-negatiy 
PRT ST GBS A Ee 


For example : 
1 2 
(1) 10+3x+2x" al +¥2x* is a polynomial in one variable x. 


(2) 5x3 +3x2y—¥5 xy? +21y° is a polynomial in two variables x and y. 


(3) 7+ 3x? +2 is not a polynomial since it contains a term with a negative exponent. 
3 i 
2 : ¢ ye ta 
(4) 4x3-2x2+7x?+8 is not a polynomial since it contains a term with power 2 which is nota 
positive integer. ’ 
. © A monomial is a polynomial of one term. 
e.8., Vix and —23 mn” 
e A binomial is a polynomial of two terms. 
e.g.,y—7 and 3x? - Sxy 
e A trinomial is a polynomial of three terms. 
e8., x + 5x +6 and 7z+ 5y%z -2. 
An algebraic expression containing more than three terms is called a polynomial. 


6.8. +x -5x+ ll,ay-y+yz—2y + 13 . 


ORi¢ 


a SS oe 


a ndamental Concepts and Operations 
7 (a) Degree of a polynomial 

highest power of the variab 

For example :  gouPaokes f ; 

6) at 5 is polynomial in x of degree one, 

Gn “3x? =5x+2isa Polynomial in x of degree 2. 

‘ (iif) 5y4 -2y + Ti 1s a polynomial in’y of degree 4. 


F 


‘ei 


: 


; "For example : 
@ 3x —5xP +3 ae is a polynomial of degree 4. i ee 
et GN Tey — By + 24 — 5544141 is a polynomial of degree 7 in x and y. 
Gi) The degree of a constant polynomial like 7, 23 is 0. 


ilar. For 
polynomial i is said to be simplified, or in simplest form, when no two ae ae Se eaecipin ed 
example, 7x’ — 3x + 2 is in ule form, but Sy + 9y—2y + 3 is not in alae 
t form will be 5? + 7y-+3, : 


a) Linear polynomial : pom of degree 1 is called a linear a. 


ii “For example : 4x +2, 3472 are linear polynomials. 


(b) Quadratic eran A polynomial of degree 2 is called a quadratic Botgaomial. 
For example: 2x’ +.x+3,4a’—3a+5 are quadratic polynomials. ; 

(c), Cubic Polynomial : A polynomial of degree 3 is called a cubic polynomial. 

For example : 6x" — 3x" + 2x + 5, 42°47 +7 are cubic polynomials. 


) 8, Factors : Each of the quantity (constant or variable) multiplied together to form a product i is called a 
factor of the product. 


Aconstant factor is the numerical factor and the factor containing a variable is called z a literal factor. 


6 6. : 2 
For example: In 55 = is the numerical factor and x, y, xy are the literal factors. 


Coefficient : In any term a an algebraic expression, the numerical part is called se numerical coefficient 
and the literal (variable) part, the literal coefficient. 


ke Terms : Terms of an algebraic expression having the same lite ra 
e terms otherwise they are called unlike terms. 


For example: 8a7b, 7a’b, -14a’b etc. are like terms whereas 3% , 4ab”, 6b are all unlike terms. 


" 
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i if they inc 
11, Theterms of apolynomial are said to be in ascending oF descent order if they Increase o, 


in degrees respectively. erected 
Thus (i) The terms of the polynomial a3 — 20 + 5x- II are in sian HEAD 14 
(ii) The terms of the polynomial 3 — 5x + 2x - _ 8y’ are in ascending © oqet! ‘- at 
EXERCISE 14 (A) PRanRE Sas 


{}} 
) 


1. ae of the following expressions are not polynomials? 


eesex 
or ] 4 


1 
@>5 ce prt ol Bia ior ($c le oo ane 
seins we : 180 rt ; urigiz i a? OM 3 | 
tet vee (g) 2x -—Tr Sra) i 
é -9 + 2 SIGTIEXS ye 
(6) 3x"? +5x2-9x° +7 0 is of oun 
ius «© Caan (Bd eats Ses 
2. Write Monomial, Binomial, Trinomial or Polynomial £9 cas oh and as Stat ¥ 
heir degree. . 
on ( inf Crime amniyie 


2 pikes Re 3 
(2437 ( m-Bnb mand (@) 37 +18, @2 ae “3pss p ey 
3, Write polynomials in (c), (@), () aut (h) of Q. a in descending order. Wess Nae 
22 yin di ing degree inxs BEG) 
4, Arrange the polynomial Ay’y “hy +2x'- -3y" +x'y in decreasing dest ung @ 
5. Give the depree of each of the following polynomials. ‘ sige 
(a) 5x + 6x -3x +20 ()-2x +9 2) xy P+ Sx’ — Say 9) 23 
(e)3xy -2y 34 6°— 1 y” oe. 
6. Write down the numerical as well as literal coefficients of the following monomials: 
Teak eisai omen te men” (4d 
om «ey. One Ce a OR ea abe 
. Identify the pairs of like terms : a H 
43 fe pn aah m2 
(a) 4yz,-6yz —(b) 3* yllay” © (c) Tay, -3y2 @) 8-57, (@) 12e'y,, 16)’ 
“== =aE OPERATIONS ON POLYNOMIALS _ 


Addition and Subtraction of Polynomials 
For addition or subtraction of two or more polynomials : iiflee Df 


-~i 


1. We collect the like terms together. 
2. Find the sum or difference of the numerical coefficients of these terms. . 


3, The resulting expression should be in the simplest form and can be written according to tat 
ascending or descending order of the terms. 


e solved examples are given below to help you strengthen your understanding of these concepts. 
2 
Add : -5x%y?, 11 2? Ixy’, = 3 y. 
5 3 
ll 2 
i sity?) Bey erty ty! ! 
(-5*’y’) a ey ey I 


11 2 -75-33+105+10 
= s-Hete2) ay -( See Dp UBD 
| 5 3 15 xy erode 


cog 


| 
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—.......... tis 


Ex. 2. Subtract :~7x’y from —9x’y, 


F 


* Sol. Required difference = -9x7y <r, (-7x*y) =-9y eh. + oe ; 2 
'y + Tx*y=(-9 + Ixy =-2r’y, 
Ex.3. Add together : 7a? —3a’s + Sab? — 5°, 24° — 3ab* — 4a" and b° - 4a’ + ab?, 
Sol. First method ; Bes 
_ 3 
Sum” =(7a ~3a’ + Sab? — By + (Qa? - 3ab? — 4a"b) + e 4a? + ab?) 

= (Tal + 2a — Aa?) + (3a 4a?) + (Sab*— 3ab? + ab?) — B+ 8 

b +3ab?, 


{ = 5a" —7a", 


Second ft : By arranging like terms in columns and adding them up, we have 
j Ta’ —3a*b + Sab? — 5? : 
2a’ — 4a*b - 3ab? 
-4q? +ab? +b? 
Sum =5a’—7a’b+3ab? : 
px.4. Subtract : 13xy — 6x? + 4a” —1 from 25x? +1 (: 357-2. 
i Sol. Arranging the terms properly, changing the signs in the subtrahend and adding the columns, we have 
i 25x" + l6xy — 3b’ -2 fe : ; 
6 +13xy -1+4a? 
Ee r 


31x’ +3xy -30'-1-4a? 
We may also set our work as under : 
(25x" + 16xy - 3b” — 2) — (13xy— 6x + 4a? 1) b, 
= 25x" + l6xy - 3b? -2- 13xy + 6x? 4a" +] j : e 
Ex.5. Simplify : 5a+7a+2b+8b-a+1. ws Aj 
Sol. Combining mentally like terms together we have 
5a+7a—a=llaand 2b + 8b= 105 
. Given expression = 5a+7a-—a+2b+8b+1=lla+10b+1. é 
Ex. 6. Simplify : 3ax’y - Sa°xy + 6ax’y = 4axy" + Ta’xy = Baxy’. ; : 


Sol. Given expression = 3ax’y + 6ax’y— Sa°xy + Ta’xy ~4axy?— Bag? — .[[eoll eS 


= 9ax’y + 2a’xy - 1axy’. 


Ex.7. Simplify : a-{5a-(3a-4a-2)}. 


a-{Sa-(3a-4a+2)} as 
a-{5a-3a + 4a-2} Combiniig ie Sanaa) 


a-{6a-2}=a-6a+2=-Sa+2. 


We cannot add or subtract two unlike terms to forma single term. We can simply connect 
them with the + or ~ sign. For example : 6x + 3a or 4y — 3a. 


Sol. Exp. 


part 
243 and 6xy 
Dy Dek OY, d 27 - Sy -8y' +99 


“ ~Mx+7 3 _ y+ Ty = 17 an 
and 10x? 4, y-3y 5 
Tay + 82, x2 2954 au «5 og abt— abd + 2ab+ 30's Aad ~ 39? 
: " Oe: itl Penn : 
b indicated aa ‘ 
: Oa 3) 0) ~ Gas 99276 8, gy -51+3 4 ee 
Tee an tom SP ey gum eet imy. Gea +1)” 
“J a3! ~*+9)-@7-3) i we 
To GA by se 
13, 5 m the sum of x + 3y and —3x ~y subtract x). tae 
see ~»*—7 from the sum of 2x? + 3y*—Z and 4x 3y" + 5 


14. Subtract th ic a 


(4x~ 1 _ 


15, i : | 
The Perimeter of a triangle is 9a+7b— 6c. Two of its sides are 2a - 35 + 4c and 6c — 4a + 8), Fing 
Peart Side, ie agi 
16. How 67 > tal et tesa ee -11? 
17. How much is 63 +2 8 greater than 2x + eM 

= What should be subtracted from 8228? 9a) + 11y°toget6)°?_ 
Multiplication of Polynomials 


Case |, Multiplication of Monomials 


~~ Product of monomials = (Product of numerical coefficients) * (Pr oduct of literal factors), 
‘Multiply : 


e Sum of (4x? + 2x? 5) and (15x -x° -x°) from the sum of 
5x? + 32), 


15 
(a) 16x’y? by Ax4y37, (6 ~Za°be’ by ye 


m n mtn. 
x Xx =x "ie, 


Sol. (a) 1 6x73 x ats, = (16 x 4) x ey m x'y*2) ~ 64x°y%. Add the exponents 


3 ae= 
b) - 2, 5 15 19 e: _3 IS x(a2be x ab? 1 39308 
( ) ao be ad c= 3°97 (a be? xab c) ees 


Case II. Multiplication of polynomials 


Multiply each term of one polynomial with each term of the other polynomial and simplify by 
taking the like terms together. RL 


: Viilaan 


Ex. 2. Multiply : (a) (5x? —3x+ 2) by 7x (8) 4a’ — 6a + S by 3a +2. 
Sol. (a) Product = 7x(5x” — 3x + 2) =—Tx x 5x” + Tx x —3x+ Tx 2 
= 35x° — 21x" + 14x. 
() Product = (3a + 2) (4a”- 6a + 5) 
= 30(da?~6a++5) +2(4a?~ 60+ 5) 


= 12a? — 18a” + 15a + 8a’ - 12a + 10 SE 


= 12a°— 10a" + 3a +10 


 — ee 
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We may also write it as : 
4a’ ~6a+5 
| 3a+2 
12a* — 18a" + 15a 
+ 8a" ~ 12a + 10 
_ 12a? - 10a’ + 30+ 10 
| Bas Multiply @? ae -/ by (0? —xy +/) 
sol. Product = e +xy-y) (7 Teed Lag =x7(? - 


4 yitT. )tay Ge -xy+y)-Y'@?-xy +’) 
i: ee =P + ep PP + xy) -y! 


4 
=x! —x7y) + dy — 9, Combining like terms and arranging in descending powers of x 
You may also write as under : 


| gund 


Product = 12a’ — 10a” + 3a + 10. 


vt xy -y¥ 
vy +y¥ 
xf +x'y -xy 
_xy ry ty 
+x°y¥ tay? -y' 
ig! -x’y + dxy-y' “Product = x‘ —x’y? + 2xy? — y!, 


EXERCISE 14 (C) 


1. Multiply : 


(a) 12xy by a (b) -16a°b* by Sab? (c) (-2ar6? ) by (2 x0 ab*| 


5 27 
(e) [-Ey? } by Be 


4 @@-5) by -3x (6) (3pq + 4p" + 3q— 5) by Sor 
© (120? 4x + 5) by 8 (d) (ate — day? + Tey) by 4p 
4, Find the product : 

L @et9e+ID ia 5) Oa 6) (c) (5x +25) (5x —2b) 
T@) (62-56) (5+ 6) ey Te GEA “GP ae — thes) 
 @@r-2x- 923) WGA +H + Hy 

4, Multiply : 

— @(a-b+0) by(a-b-4) Oe =A Ses ~2) by (x? + 2x— 1) 
(25x +3) by Or - 6-4) (@) Gx 2+ 6 by (3.44) 


en Se >, 
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Division of Polynomials 
Case |. Division of monomial by a monomial 


Quotient of two monomials = (Quotient of their numerical coefficients) x 
(Quotient of their literal coefficients) 


Ex. 1. Divide : (a) 32a°b° by -8ab (b) -81a°b‘c? by -9a"b’c 
32a°b? _ (32) _( ab? ae -81a°btc? _ =); a°b* 
Sol. (a) Bet (2 Fi “ab made (6) -~9ab’e | -9 a’b’c 


Case I. Division of a polynomial by a monomial 


Divide each term of the polynomial by the monomial 
3 2 2 1 1 
Ex.2. Divide : (a) 18x4y? + 15x’y? -27x’y by-3xy (6) qare ~ sere ? +3ab?c by 5 abe 


4,2 2,2 2 4,,2 2,2 2, 
18x" y* +15x°y* —27x"y 4 18x" y + lS _ 27x*y ae 


Sol. (a) —ixy ay — Say =e 
3 opt —2a2b2c? + Lab e 3 ope 2 pc? lope 

(6) 4 —3___3\—_ = St 
i, abc Ea abc —abce —abc 

2 2 2 


= 3 ic? eee, 
2 5 3 


3 
4 
AN 
2 
rt 
3 
pL 
2 


Case III. Division of a polynomial by a polynomial 


Method : 
1, Set up as a form of long division in which both the divisor and dividend are arranged ; 
descending order, leaving space for missing terms. n 
2. Divide the first term of the dividend by the first term of the divisor and write it as the firs, 
term of the quotient. 
3. Multiply the first term of the quotient by each term of the divisor and write the Produc, 
below the dividend. 
4. Subtract like terms and bring down one or more terms as needed. 
5. Now use the remainder as the new dividend and repeat steps 2 to 4. 
6. Repeat this process till we get the remainder either equal to 0 or a polynomial of degree 


lower than that of the divisor. 


Ex. 3. Divide : 14x’ - 53x + 45 by 7x-9 


Sol. x5 . Dividing 14x” (Ist term of dividend) by x 
Te —9) 142 53x 445 (Ist term al 
we get 2x (1" term of the quotient), 
14x? — 18x 2. Multiply 2x by 7x — 9 (each term of the 
= + divisor) and subtract. 
— 35x +45 3. Now bring down 45 and then the remainder 
35" 445 —3x + 45 is the new dividend. 
roe 4. Repeatsteps | to 3 till we get 0 or remainder 


as a polynomial of degree lower than that 
of the divisor. 


0 
(14x? - 53x +45) + (7x9) = (2x-5). 


| fundamental Concepts and Operations _ 
Ex. 4 Divide : (x" - 4x? + 7x—2) by (—2). S lee 
x -2. 43° Se 


x-2)8 40+ 7x02 


Sol. 


W belli 
abivit ah 


Sol. Leaving space for missing terms, we have — 
e+Pb+ab+h 
a- b Ja" = p 
a’—a'b 


ae eee 
ab’ —b' 
ab’ —b' 
- + 
0 
s. (a’-b') = (a-b)= atabtab’+b. 


= 
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| Ex. 7. Using division show that x2 + 2 — 3x is a factor of 2 — 3x? +x —2° + x 
Sol. Arrange the expressions according to descending powers of x. 


| 2—3xt2) fo Po Beer D (2+ r+ | 


x4 —3x3+ 2x7 


y for Class Vii Ney 


Since the remainder is zero, therefore, 
ia 3x+2i isa factor of x*- 22s Svan 2. 


Ex. 8. ”8. Find whether 4z?— Bement is or not. ro AG er: , 
Sol. We divide 4z4 + 722+ 15 by 427-5. : ae 
472-5) 42+ 72+ 15 (22 +3 sheneibac 
424 — 52? ; 


1222+ 15 
122? - 15 
So ee 
30 Wed aie so hivic 

Remainder =30. Since the remainder is not 0, so 422-5 is nota factor of 4 z4+ sities +15 
Ex.9. Divide x!—3x?— 13x" + 12x + 4 by x? —x +2, and verify that ‘ 
| Dividend = Divisor Quotient + Remalnier 
Sol. Arrange the divisor and the dividend according to descending powers of x. 


y2—x42) xf = 393-132 + 12044 (22-22-17 


4-422 
a eee 
—23 - 15x? + 12x 
-23 + 2? = dy 
+--+ 
-11x2 + 16x+4 
-17x? + 17x-34 
+: 2a 
-— x +38 
The quotient = x? — 2x - 17 and the reabalider = ay 
Verification : 
Divisor x Quotient + Remainder, 
= (x? —x+2) (x? -2x- 17) + (r+ 38) ie 
= x(x - 2-17) -x(? -2x- 17) + 202 - 2-17) - “438 


= 4-28 - 17-33 + 20? + 17x + 20? -4x- 34-2 + 38 ‘ 
= 7-23 -3 - 122 +22 +22 + 17x—4x-1-34 +38 (Cletng ike 
=y4—3y3 - 13x? + 12x + 4 = Dividend. 

Hence verified. 


 —a——<—<<<L_LML— ———————— ee 
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If one or more terms are missing in the dividend, be sure to leave a blank space for each 
noted such term. ° 


Ex 10. Divide x — 8 by x-2,x#2. 


Sol. 
gOS Hai eae (eae a 4 
— 2x2 
= + 


2x? — 4x 
— + 
+ 4x-8 
4x-8 
— + 
0 
“. Quotient = 2x2 + 2x4 4, 


Note Since the remainder is 0, so x - 2 is a factor of 2 — 8. 


Ex. 11. What must be subtracted from x‘ + 6x3 + 13x? + 13x + 8 so that the resulting polynomial is exactly 
° givisible by (x? + 3x + 2). 
Sol. 
x2 +3x+2) x44 63 + 13x24 13x48 (x2 +3x+2 
43x34 2,2 
3x3 + 11x? + 13x 
3x3 + 9x? 4+ Gx 


2x2 +7x+8 
2x? + 6x+4 


5 x+4 
Quotient = x? + 3x + 2, Remainder =x +4 


So, if, we subtract the remainder x + 4 from x‘ + 6x3 + 13x? + 13x + 8, it will be exactly divisible by 
x2 + 3x42. 


ua EXERCISE 14 (D)| 
“4, Divide : 


| (i) 28a°b'c by Tab (b 48a'b'c® by =16a2 
@ , 
(c) 45x°y° by -9x°y (@) ~SaPbie! by ~ gabe 
a2, Divide: . i saa 
(a) 16pr? — 8pr — 4p’r?* by Apr? (b) 6x! — 8x5 + 4x5 — 10x4 ch 6x? by — 2x! 


eng belt Fibeaee 1 1 
(0) Thy’ - 1ax'y" + 35x°y"— 56x")? + aly" by 7x9? (a) gabe a°be? +>ab? by 5abe 


+ 8x + 15) by (x +3) teimos 


-3x + 2) by (x +2) 


4, (2x° + Ix + 6) by (x +2) 


] 


vil 
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1. 64x42" + 2) by (x3) | 8. 19x— 13x? + 2x" —6 by x aia ‘ 

9, -21 + 71x— 31x" — 24x" by («x + 2) 10. (= 25 A 

Divide : 5 
+38 

M1. x°~125 by (5) 12. 64a" Tc by. Gates ae 

13. (a*- 16) by (a + 2) 14. x°-yby@—-y) 


Divide and in each case check your answer using the relation : 

dividend = divisor x quotient + remainder F ee 
15. (2x? +x~7) by (x +3) 16. (+ 4x3) by@& +5) 
17. (9x? +.3x*—5x+ 7) by Gx—1) Br | 


Multiple Choice Questions : 5 : 
18. In the product (2 —x) (5—3x) (I — 7x), The coefficient of x is = aie 
(a) 24 () 21 meic) 80 (Q)—8 Ne eer 
5a { obniserecedt sonic | | 
19. mi = ee equals Pai cs SSS oo SR © 
x DRS BSAA 5 Uae ee ee be Ef ; : | 


ioc tegen tad 


(a) -15y° (b) 159° ; (c) 0 (d)y?. gh + Me) zal oleivivils 
1 442 Pleas 
If - 1Smn‘p? is divided by Gm" P the quotient is 


5 -90n* p* -90 
(a) mn? (6) mae (c) aoe Seon @-90m? 


21. What will be the remainder when 6x° + 4x4 — 2733 — 7x2 + 27x + ; is divided by (2x? - 3)? 


1 1 ie Oe : 
@)5 (b) -> (c) 0 TT Gise3 


What should be subtracted ce 8x4 + 143 22 + Tx 8 so that the erin ely catia is joel 
ivisible by 4x? + 3x2. raid 


) 14x + 10 


(b) 13x-9 


(c) 14-10 . 


Summary of Key Facts 


1. Algebraic expression in which the variables involved have only non- Meera Ree are 
called polynomials. 


2. A polynomial that involves only one variable is called a polynomial in one variable, 
3. (i) Polynomials having only one term are called monomials. 
(ii) Polynomials having only two terms are called binomials. 
(iii)Polynomials having three terms are called trinomials, 


_ ne 
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polynomial in one variable is called the degree of the 


ve @ The highest exponent of the variable in a 
polynomial. . 


() A constant is a polynomial of degree 0. 


(iii)In a polynomial in more than one variable, the highest sum of the powers of the variables is called the 
degree of the polynomial. 


5. The standard form of a polynomial in one variable is that in which the terms of the pecuyoomial are 
written in the decreasing or descending order of the exponents of the variable. 


6. Apolynomial i is said to be linear, quadratic, cubic or biquadratic, if its degree is 1, 2, 3, or 4 respectively. 


7, The sum or difference of two like terms is the like term whose numerical coefficient is the sum or 
difference « of the numerical coefficients of the given terms. 


f) Product of monomials = (Product of numerical coeffi icients) x (Product of their variable | parts), 
Wi To multiply a polynomial by a polynomial, we multiply each term of one polynomial ox each term of 
; the other polynomial, and then simplify by combining the like terms together. 


@ Quotient of two monomials = Cases of their numerical coefficients) x (Quotient of their literal 
iG coefficients). fii pt ie ' i; 


Ne -@ Ifa | polynomial i is divided by alii Pobytinaida d then we haves 
nae _ Dividend = (divisor x quotient) + remainder: 


pe (iif)Before performing long division, the divisor and the dividend must be written in oy Sommdard form. 
(iv) The degree of the remainder is always lower than that of the divisor ~  ~ 


MENTAL MATHS 


we 


i 
4. Is 5x°—3x? ata? a polynomial ? 


3. 5x° gta x34 is'a polynomial. True or False ? 
base x 


4. Write Sy + 3)3 + 74 — 7 — 2)? in the standard form. 

5, Simplify : x34 x x44 = x4. 

7. Multiply (4x + 2) (3x + 4) 

8. State the degree of the following polynomials : (i) 7x—2x2 +9 — axs Ci 
9. What is the degree of —23 ? 


10. Divide -21x? 7 by —3xy. 


— 


: Algebraic Identities cE 
(Some Special Products) 


Meaning of an Identity, sd henner ior: 8 ¥! 
- Consider the sentence 5x + 3'= 2x + 15. If you put various values of x in itis OT 
sentence, you will find that L.H.S, = R.H.S. only when x= 4. Such a mathematical ef 
Sentence containing an unknown variable x which is satisfied only for a particular ~ 
value of x and for no other value is called an equation. The number, that is the value 
=. of x which satisfies an equation is called the solution of the equation. i 
} © Now consider the sentence (x+3 y =x’ +6x+9,On putting various values of. %, 
you find that L.H.S. = S08. spies aloesestnd a Ber, 5 


ee we have to find the rote (x+ nS) ©. +6), x, a and bare all numbers. By the closure property y 
addition for numbers, x + ais also a number, This means that we may treat (x + a) as we would 4 or ~7 Oray| 
other number. Thus we have 

(x+a) (x+)=( Be Dae avs =x tax+ bx tab 

Therefore, (x + a) (x + b)=x"+ (a+b)x+ab. 

Second Method: xta 
x+b 


¥ +ar 
+ bx tab 

The product is : Xtartbxtab=¥ (a+b)x+ ab, 
This result is true for all values of a and b. 
Thus, (e+3)(x+4)=27 +3 4+4)x+3x day + Ix-+12, 

(x3) (x-4) =x? + (3-4) x +3) (4)=x7 Te 4 12, 

(x3) (x4) = +3 +4)x+(3)(44)=x?+x- 12, 

(c+3) (0-4) =x + (43-4) r+ (43) 4) =x7-x-12, 
In general, (x + a) (x +5) =y'+ (algebraic sum of second terms) x + product of second terms, 


_-- 


Agee ee Some Shectah recs ee Identities (Some Special Products) 


elas ee Note. is sometimes called the is sometimes called the “inner product” andtxtheouterproduct. | product” and bx the “outer is sometimes called the “inner product” andtxtheouterproduct. | 


- The following examples will illustrate how the product oftwo wach binomials can be Se ritten down mentally: 


r px. 1. Expand: - (a) (x +2) (x+3) (6) («+ 2) (&—5). 


Sol. 
‘ . z L p a 
Ke 8G 2x + 3x = 5x 


(«+3) (+2) 
= = 
G2) B5) 


| i) Step 1: ; 

Multiply the first terms of each binomial. 
“Step2: 
_ Take the algebraic sum of the 
inner and outer products. 
Step 3: — : 
Multiply the last terms of each binomial. 


Step 4: 
The product is 


(2) Step 1: 
Step 2: (x+ 5) (x- 5) 2x —5x=-3x 
Xv tee 


(«+2) (@—5) 
| 


x -3x-10 


Now Suppose you have to find product of any two pega ax + by and cx + dy. 


(ax + by) (cx + dy) = (ax + by) cx + (ax + by) dy = ace” + bexy + adxy + bay 
= acx a a A 


Step 3: ii itiate the last terms of the binomials, 
Step 4: The required product is the algebraic sum of the products 0 
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Ex. 2, Multiply : (3x +5) (2x +7). 
Sol. Step 1, (3x) (2x) = 6x" 
Step 2. (+5) (2x) + 7(3x) 
=+]0xt+2Ilx=3lx 
Step3. (+5) (#7) =+35 
Step 4, The product is 6x” + 31x + 35 
Ex. 3, Find (7x -2) (Sx -8) by inspection. 
Sol. The product is 35x" - 66x + 16. 


2. (a+ 1(a+8) 3) eae 
6. 3- 6-2) up (7) (y+3) K 
10. (P+10)(P-9) A. (xy +6) 5) 12. (5-29) 3+) 


BS. (x? +3) (0°-8) 14, (4-x)(10+2) 15, (ab—13)(ab—4) 16. Qe 43) Ox #2) 
17. (4x +7) (Sx +6) 18. (7x + 1) (x+3) 19. (2a? +382) (24° — 5B) 
20. (2x2-7)") Bx? +8") 21. (7x" - Sy) (+ 3y) 
22. Find by inspection the coefficient of x in the following expansions : 

i (ii) («+ 1) -x) (iti) (xp) (eq) 
(0) =x) (+8). () (x1) Ge 


Method 1 Method 2 


(a+b)=(a+b) (a+b) a4 
=(at+b)at+(atb)b ath 
=a t+bhatab+h @tab~ 
=a? + (ab) + (1) (ab) + 8? eee” 
Ries ees a+ 2ab +P 


eR 


‘Similarly, when you square the binomial a - 6, you obtain the identity lig eed 


erin! uy a-b 


a-b o Yoho wan farpe si ** 
a —ab ‘- 

- —ab+h2 — es au tbe 43:3 
@—2ab+b? — "3 i 


ey 


That the signs of the square terms in the trinomial on the right side are always plus while 
| ‘the sign of the product 2ab is the same as the sign between the two terms of the binomial. 


Sipe peep we UES & us 


Jilustrations : 
1. (Vt3V = FAX VX 347 = + Gy +9, 
2. (P—T =P -2* PX T+T =p"— 4p + 49. 
> iy Py eee 
3. (2m+3n) = (2m) +2x (2m) x Bn) + (Bn) = 4m? + 12mn + On. 
4, (4a?-7 = (4a’y’—2.(4a) (1) +P = 16a*— 56a +49, 
5, (12x° +1)? = (12x) +2.(12x") (1) + 1? = 144° + 24x 


‘ 5 : - » ombud bed agli 

Lal = ? + 2.(3x).| — ]+|—| = 9x? —— a Syne 
g (oe) - co on(2). (LJ vera 

| ; ast 
2 2 7 
pt (28.6ab) 2 (38) ta 522) ae 
- (ha b b )\ 2a 2a b? ‘4a’, 
Other Formulas ' 

1. (a+ by =a +2ab+b° yx (a+ by =a +h? +2ab 
sep a + 2ab+ B= (at by =a +8 —2ab + 4ab 


a + b= (a+b) - 2ab = (a—by +4ab 


3! (a-by'= a + 8° 2ab 
Me A 40 fom (ab)? = a? — 2ab + B we have =a +b +2ab—4ab 
Similarly tom (a —b) = (a+b) —4ab 


a 


e 
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4. (a+b)? =a" +b? +2ab i) 
(a-b)? =a’ +b? —2ab mo revit pit ...(ii) 
Adding, (i) and Wh we eget 
| reat an sai ated 
! ) 
ails ve Wii 
ving ost ghielitn 
“ Perfect Sainte 
Since a” + 2ab + b’ is equal to (a + by and a’—2ab + b’ is equal to (cig b)’, therefore, these Polynon 
are perfect squares. , ‘ “{gae t ‘ 


z ay 1? + 20xy+ 25? is a perfect square, because ; 
(i) ithas three terms. vee 
(if) two terms that is 4x? and 25y” are perfect squares. They are (2x)? and (5y)’. 
(iii) iy third term 20xy = 2(2x) (Gy), that is, it is equal to twice the product of square roots of 4,2 ay 
25y’ 
, 4x? + 20xy + 25y' = (2x + Sy). 
x, 1. State whether the following expressions are perfect squares : 


(a) 9a°+15ab+256° (ba - 12-36 (0) 4x4 + 36x? + 81 (d) x’ - 8x49 
J. (a) 9a" + 1Sab + 258° = (3a)’ + 15ab + (56)” 


For the given expression to be a perfect square the middle term should be equal to 2 @ a) (5b), that is 
30 ab which it is not. Therefore, it is not a perfect square. © 


(b) The square term 36 in the expression is negative, therefore, it is not a perfect square. 
(c) 4x! + 36x? +81 = (2x7) +2.2x°) (9) +9). ‘ 
Since two terms are perfect squares and third term is twice the prodgct of thes square roots of they 
terms, the given trinomial is a perfect square. ; 


1 4x'+ 36x? +81 = (2 +9), 
(d)x? -8x+9 =x" -& + 3) 
| Since the middle term is not equal to twice the product of x and 3, therefore, it is not a perfect square 


Ex. 2. What must be added to each of the following to make it a perfect square? 
(a) 49x" - 42x (6) 4a’ + 9b" 
Sol. (a) 49x" 42x += (Tx) -2(7x) (3) +? 


a 
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\ _. To make it a perfect square, we should add (39%, that is 9 to the given expression. On adding 9, the 
expression becomes 49x” — 42x + 9 = (7x -3)7. 


(6) 4d’ +967 = (2a)? + (36)*. It will be a perfect square if it is sees to 
= (2a) + 2(2a)(36) + (36)? = (2a +36). 
Therefore, we should add 2(2a)(34) that is 12ab to make 4a? + 967 a perfect square. 
Applications 
* Squaring numbers and simplification. 
‘a 3.’ Square: @ 93 (6) 99 
1. (a) 93?= (90+ 3)? = 907 +2 x 90 x 3 +3?= 81004540 +9 = 8,649. 
i (b) 99? = (100 — 1)” = (100)? — 2 = 100 x 1+ (1)? = 10000 — 200 + 1 = 9,801. 
‘gx. 4. Simplify : (@) 0.645 = 0.645 + 2 x 0.645 x 0.355 + (0.355) Cae 
| (6) 5.82 x 5.82 — 2 x 5.82 x 4.32 + (4.32). 
| Sol. (a) Given exp. = (0.645)" + 2 x 0.645 x 0.355 + (0.355)? = (0.645 + 0.355)" = (1.000)? = 1. 
! (b) Given exp. = (5. 82)’ -2 x 5.82 x 4.32 + (4, 32)° = (5.82 4.32) = (1.5) = 2.25. 
Ex. 5. Find the value of a’ + 5 when (a) a+5 = 7, ab = 12, (b) a—b=7, ab=18. 
Sol. (a) a’ +b? = (at by —2ab= 7 -2x12=49-24=25 
(bya? +b? =(a— by +2ab=7° + 2x18 = 49 +36 = 85, 
rx.6. @If xo =3, find the value of x? a 


t 


1 rare NS 1 
. +—=4, find the value of x +— —— 
(ii If x ead (a) SE (5) a x 


2 
loaf OL) 9232428945 £ 
Be int +4e(s 1) 42=37+2=942-11. 


1y 
ane) P+be(x+2) -2=(49 2=16-2=14, 


2 

() B+k-(e+] ~2=147-2=196-2 = 194. 
Ex. 7. Find the value ofa—bif a+b=3,ab=2, 
, Sol. (a— by? = (at by 400 = 3 4x2 =9-8=1 
| a-b=tvi=tl 
Ex8. Find the value of a+ bifa— b=3, ab =40, 
“son (a+ by = (2-0) +4ab= 3 +4x 40=94160=169 
Do atb= 3109 =413. 
x9. Find the value of a” +0 eset a and a—b=2, | 
Sol. 2(a +b’) = = (a+ by + (a- by =10° +2? =1004.4=104 ne | 


104 
/ 2-——=52. 
erence +b =— 


ee 


~ 
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EXERCISE 15 (B) 


Expand the following : 

1. (a) (e+ sy "(Gxt 4). (c) Gx+ sy 

2. (a) (7y-8) (6) (p - 24) (c) Gy-3z) of 

3. (a)(@ +1 (0) Ga + 6) (cya, Ca 7Hf 


(a) (1 + 10mny? 


() DO bP aoe? 


8. Simplify: 


(c) 0.768x0.768 =2x0.768x0.568 + 0.568x0.568 . 
»| 9, State which of the following expansions isa perfectsquare: 5,5! . 


(a) 4m? +4m+1 - (b) 25q?—40q+16 —(c) a? -6ab-90" @ 4f-24 5 
Lins. = Bar to sulery ori Ds , x 
10. What term should be added to each of the following expressions to make it a perfect square? 


(a) 4a? +28a (b) 16+8y (Qa-2a - - | (a) 9-6x 
11. Find the missing term in the following perfectsquares: = = 8 8 ©. 
(a) 9m?—()+64n? ——(b)()+48x+64 —— (@) 25a +120ab+() (A) ()-90xy + 81y’ 
12. Find the value of a? +5? when: i ad DO Sk 0 gene 
(a) a+b=9, ab=20 (b) a—b=5, ab=14 fr sia 


13. Find the value of x? +t when 
x 


ppl a, y b paler ly ' ‘ ' 
CDi a O) Fares Or staid Reh 


15. Find the value of : 


(a) m-n if m+n=7,mn=12 (b) 1+ mif|-m=3, Im=7 

(0) p+" if p-q=6 and p+q=14 (+) if xty=tl, ¥-y23 

(¢) 4ab if a+b=9 and a-b=5 (f) mnifm+n=8, m-n=2) | 4 
()4ed(e +d) if ct+d=1l, c~d=1 o>. ee 


My 1/ “a 
4. (@ (+4) ) (»-3] ‘ey 
2 Re 2 2y co epente Ham ae eOine ee Bain ye 


: : ; CLG O(jienmele 
5. (a) (1.5p + 24)" (b) [se-z) (c)(G.2d-5fy se (2 all . 


2 cs 
1 1 
(e) =v yt+—s> H hats PLY.G (apr viigeis’ + 
2 ay ste 
6. Simplify: aria 
(a) (+3) +@rty, ; ; : (0) (x-2yy + Qe-yy b= qe rons) ty 
(0) (2x + 5y)*-@ +39), (d) (4x-Tyy —(2x + 3y) as 
7. Without actual multiplication, find the square of : 2 t  eee 
(a) 401 010034) * (c) 999 dh y@99.99 ai belt 2 


@ 761x7.61+2X7,61%239+2.39x2.39. (6) 79.01X79.01+2%79.01x20.99 + 20.99% 20,99" 


1 1 
14. Find the value of *°+—7 when a L=Gon lid ty lo gulay ort bait 8 ag 


a 


Algebraic identities (So; 


: Oe ee mrs Gx+7y)(5x-7y) 
(a—b—c)(a—b+c) - Od+xd4+x0-29 

| ) (+3)-3)= (0-3? = x79. gent 

rt) (4x-1)= (43)? -1? =16x7 1, tt tage ih 
(c) (Sx + 7y) (Sx — 7) = (58) (Ty) = 25x? — 49 


(d) (a—b-c)(a—b +0) =(a-b) —c? =a? -2ab+ Bg? 
(e) (1t+.x)(1+2")(-%) = (+2) 0-2) (1427) = (1-37) 437) 21x ars 
Ex.2. Simplify: (x+2y—5z)’ —(x-2y+5z)’. a 


Sol. Given exp. = (x+2y—5z) —(x-2y +52)? ‘ 1 rk + tes 
[(x+2y—5z)+(x-2y+5z)][(x+2y— 52) (e ~2y+52)] 
Qx(x+2y-52-242y—52) = 2x(4y—102) = Bxy— 20x. 
3. Without sige multiplication, find the value of : 
(a) 41 x 39 (6) 1001 x 999 
Sok (a) 41x39 = (40+) (40-D = (40)? -1? = 1600-1 = 1599, 
(oy 1001x999 = Gon0+ 000-9 (1000)? -1? = 1000000-1 = 999999. 
(6) 687687 -313%313 = (687) ~ G13)" = (6874313)687- ~313) = 1000 374= 374000 
5718x5718— 4135x4135 pe : 
eS el 1 
“Ex.4. Simplify : 5718+ 4135 ! 
~ 5718x5718—4135%4135 _ (5718)" ~(4135)" 
571844135 5718+4135 


3 (718+ 4135)(5718~4135) 
5718+4135 = 5718-4135 = 1593. 


i 


i] 


Ex. 


(OTE? ott 
rh 


© 687 x Oo 313 si *313 


™ 
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Write down the following products : 
A (y+2)(y-2) 2. (p+1)(p-)) 3. (x—-4) (x+4) 4, (3b+7)(3b-7) 
5, (9a+10b)(9a-10b) 6. (Sp?-7q)(Sp> +79) 7. (a? +b?)(a’-b*) 8. (ab—c)(ab+c) 
9, (-s:|[$+5:] 10. (ab? — xy!) (7b +x°y*) 11. CAY* 2) (5 ty ey 


12, (l+m+n)(l-mtn) 13. (x+y) (e-Y)+y") 14. (2—2)(2+2)(44 


Simplify : 

15, (x-+2y—3z)?—(x-2y +32)" 
AD (242 -PH PHD? FYE APY =H), 
Find the value of : 

18. 10298 19.505x495 


22. 1003? -9977 
Simplify : 


16. (a+b)(a-b)+(b+0)(b-c) +(C+.a)(c~g) 


20, 1.97x2.03 21. 200,04x199.96 


3.59x3.59-2.41x2.41 


23. 6.73x6.73-3.37%3.37 24, 3 Sor oa 
3532x3532—1458x1458 37.85X37.85—12,15X12.15 } 
pa ST is —— 

ae 3532+1458 37.85—12.15 


Square of a Trinomial 
Identity 5. (a+b+c)” =a’ +b’ +c? +2ab4+2bc+2ca 
bo +b=x. Then (atb+c)’=(x+cP =x +2xc+c?. 


ituting the value of x= (a+b) +2(a+b)e+c? =a? + 2ab+b* +2ac+ 2be +e” 


(a+b+c) =a’ +b? +c’ +2ab+2be +2ca 


Le., The square of an algebraic expression containing 3 terms 
=(I term)’ +( term)” +(l term)’ + 2(1 term) (II term) 
+2(I term) (III term) + 2 (III term) (1 tern) 


Ex, 1, Expand the following : 
1 2 

(a) (Qxt4y+z) (b) (@-b-cy (c) [33 -fo+34'| 

Sol. (a) (2x+4y+2) = (2x)? +(4y)? + (2) +2(2x)(4y) + 2(4y) (2) +2(z) (2x) 
= Ax? +16y" +2" + 16xy+8yz+4zx. 
(6) (a-b—c)?= (a) +(-8)° + (-c)? + 2(a)(~b) + 2(-b)(-c) +2(-c) (a) 
= a+b +c? -2ab+2be-2ca, 
2 2 
(©) [sf = av?a{-40] +f 4100{-L9] f-4 pea) +2c%y | 


| 
= Sx! +5 pi +9q°—2x'p-2pq? +18q°x" 


a ee ee 


Algebrate Identities (Some Special Products) ATS 
Ex. 2. Simplify = (x+ y+z)?+(x-y-zy?. 
Sol. (xt y+z)” +(x-y-2z)? 
= x+y 42° + Qxy + dyz + 2x +x? + (-y)l? + (2)? + 2(x) (-y) + 2-y) (— z) + 2(-2) (x) 
= x+y? +27 + 2xy+2yz+2extx? 4+ y? +22 —2xy+2yz—2zx 
= 2x7 +2y? +22? +4yz. 


Ex. 3. Find the value of q? +5?+¢? ifa+5+c=13 and ab+bc+ca=27. 
Sol. (at+b+c) = a?+b? +c? +2ab+ 2be+2ca 

ie,(atb+c) =a? +b +c? +2(ab+bc+ca) 

(13)? = a? +b? +c? +2(27) 

169 =a? +b? +07 +54 

or 169-54= gq? +b7 402 or 115=a* +b? 4¢2 

atb?t+c? =115. 


EXERCISE 15 (D) 


J. Expand the following : 
4, (x+3yt2z)? 2. (4x+y45z)? 3. (2a+3b+4c)? 4, (4a-3b-Sc)? 5, (Sp—q-2r)? 
i eas, 1 7 ie 

6. Beg) 5h 7. yk pay 8. (x2 + y? +27) 9. Ute hare 


Il. Simplify : 


10. (a—b~c)’ +(-at+b+cy U1. (2x+ p-c)? -(2x- pte) 
[lJ. Find the value of : 


12. a’ +b? +c" ifatb+c=7 and ab+ be+ca=15 
13. at b+cif a’ +b? +c? =41 and ab + be + ca=20 
14. ab+be+caifa+b+c=15 and a? +h2+4+¢?=77 
.abt+betcaifatb+c=27and a’ +b? +c2 = 105 


EXERCISE 15 (E) 


Multiple Choice Questions 
1, (t-3)?—(t+ 3)? equals 
(a) 2P +18 (b) -12¢ (c) 12t (d) 18 
2. Find the product (7p — 89) (7p — 8q). 
(a) 49p” — 30pq + 64q? (6) 49p? - 112pq + 64q2 


(c) 49p? — 112pq — 649° (d) 49p? + 30pq + 64q2 
3. The value of the expression 49x? ~ 84xy + 36)”, when x = 2 and y =3 is 


(a) 1600 (b) 160 (c) 16 (a) 1.6 
1 
4, If x + — = 27, find the value of x- z 
x 


(a) 5 (©) 29 (a) 57 


rr re 
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5. If x+y =9 and xy = 16, find the value of x? + y*. 


(a) 113 (b) 49 (c) 65 . @97. 
6. (1 +x) (1 +2) (1 +24) (1 +24) (1 - x) iE athens piuit he 
(a) 1+x'6 (b) 1-x'6 (c) x!S-1  @#+1 
7, 4:359%4.359 = 1.641x1.641 _ Nai eae 
: 4.359 —1.641 ‘ 3h oy Sy tig A ie 
(a) 63 (b)6 


8. If (ae +2)? = 02x +27 + 4, then find a. 


9. If Epa find 
a ea 3 then find xy. 


(Hint, Square both the sides] 


3,7X3.1+2.3K23+ 2X3.7X23 souats 
4.6x4.6-3.4X3.4 ; 
ta 


10. 


3 3 
Zs fess 
(a) 33 Oa 


7) Ae 
Chapter Wrap Up 


Summary of Key Facts 


b)=x°'+(a+b)x+ab 


a +b? = (a+b) -2ab 


2 
5a +4-(x+2} =) 
x x 


6. (a+b) =(a-by + 4ab 
1. (as Nec (oe De hab 
8 (a+b) +(a- by’ =2(a? +b’) 
9, Expression of the form a’ + 2ab + b= ss 
ie are of the form (Liem) tes lest ao G2 (a-by are called perfect squares 
10, (a+b) (a-b)=a -0 
il, (atb+c) a+b +0 taba oho en 


| 
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Ee 
7 MENTAL MATHS 


87654321 
987654321 


Which sum is greater? How could you tell? 
Answers: TUG 


13 cows and 17 ducks. They have in all 13 x4 


1 3 5) df 
+ 1-=2,3-=4 5==6 7—= : 
2. Yes; 1 3. Sea 8 etc. 


~ sum of the units column of the second addition is 1 x 9 = 9. Both 
columns. 


risation in class VIL Here we wit) : 


You ha, 
5 Vi : : 
ea types of polynomials in more deta;, tugy ‘ 


aning of f lready been introduced to the concept of facto 
Type l @ctorisation and the methods of factorising various 


. Monomi Sunn 
al Factors SE, 2 

ies ‘Js is the distributive property : 
This Property ooo ae that the basis for multiplication of polynomials is ae 


Multiplication 
————— 


a(bt+c) = ab+ac 

f Factorising i is 2 ; 
1S shows how, a sum of two terms, which have a factor in common, can be expressed as a Product, 
factor @ in each term on the left piece be taken out as a common factor of the whole expression and 4 
Write ab + ae = a(b + ¢) é We 
Justas in 21= 3X7, 3 and 7 are factors of 21, soin ab + be = a(b+c),aandb +c are factors r 
di ab + ac. A factor such as ais a common monomial factor in the terms ab and ac. Just as we |: 

Wvide 21 by 3 to find the factor 7, so we divide each term of ab + ac by a to find the factor(b +c), 
my 6p + 6q , the common monomial factoris6,and p+q isthe other factor. Notice that you Usually dy 
rise the number when you are factorising a polynomial. You do not need to write 6p + 6q as 2x3 P+q) 
in, you can factorise 28x? —70x? in the following ways, , 

~ 5x”); x(28x? 70x); x2(28x — 10); 2x(14x2— 35x); 14x(2x"—5x); 14x" (2x -5) 
€ accepted correct way is to write 28x° —70x" = 14x (2x5). . 
Otice that 14x? is the greatest common factor of the terms of the given polynomial. It is understood thy 
n complete factorisation the greatest common factor is to be removed even if it is not a prime number, 


can 


of 


Ex. 1. Factorise : (a) 6y +18 (6) 15m? +5 - ~ (0) 4x? -8x+12. 
SHE ©) Gee ees | Notice that the eatest common monomial factor 
(b) -15m? + 5 = 5(-3m? + 1) or -5(3m? -1) ee pine facion. 
(c) 4x? -8x + 12=4 (x? 2x +3). 
Ex. 2. Factorise : xy +x. 


Sol. The common factor is x, and dividing each term by x we obtain the other factor y +1. 


89 sie mx ( sal): Mental Work 


Ex. 3. Factorise : 25a?+5ab. 4 The common factor 


Sa\25a°+ Sab 
Sol. 25a’ + Sab = Sa(5a + b). 5745 


CLA Cb 


_177 
GP ih) er 
3B ‘ 
f re Factorise 2 Axty3 12x? y?_ 16x, 
a 


.C.F. of the t ‘ 
gol. The H €rms of the given Polynomial is 4x” y 


4x4 F122 3 
Therefore ¥ -12x y + 16x'y = 4x’y (ey —3y + 4x). 


er Te mem EXERCISE 16 (A) 
‘fa rise completely by removing a Monomial factor : 
i 4y-9 2. 5x+10 


3. 2x24 4. 5m+5n 


b 3 * | 
, 4 +7 
payee4y 7. —3m-15n 8. -7p-14q 9. 6x? +1 1x weet ae 

\ bx 12. x y+ 2 ‘ ac+ay+az 15. ab+ab 
The et ee, Sey 13. 4412x7 14. 3 

| ape - vei b ri, 
6. py te Ti. p-3pq4 pq? 18, qy) —5y? 19. 6x? -10x 


gp. 2ab? = 6be+8abe 2. 127° +16p4 295) 
“on jj, When the Common Factor is a Polynomial 
Form: x (a+b) + y(a+b)+z(a+b) 


jnab+ac= a(b + c), for all a, b,c. 


you may replace a, b, c, by expression involving more that one term, é.g-, 
(et Set & tS = +5) (Ke +y). 
(a-1) («+ 4) + (a- 1) (v-5)=(a~ 1) [+ 4)+(y—5)]=(a—-1) «+ y-D)- 
and also, x(a + b) t+yat b)+z(a+b)=(at bxt+y+z). 
px. 1. Factorise: x(a+ by? + y(a+b)*+ 2(a+b), 
Sol. The greatest common factor is (a + 5)*. 
So x(a+b)’ + y(a+b)' +2(a+b) = (a+b) {x4 y(a+b)? +2(a+b)}. 
EXERCISE 16 (B) 
Factorise : 
1. (x+3)x+(x+3)y 


2. (at+l)x+(atl)y a(m+n)+b(m+n) 
4. 2(x-a)’ +4m(x—a) 


5. a(a+b)—b(b+a) - (p+q) +3(p+q) 


8. (x+y)—(x+y)? i a(x—y)-b(x—y)’ 
10. aw+yt2t+b@tytz)tcet+y+z) 11. (a—b)* +(a—by 


7. (xt yy +(x+y) 


- (a+b) —3ab(a+b) 
Type Ill. By Grouping the Terms 


‘Form : ax + ay + bx + by 


Some polynomials with four terms that do not have a common factor in each term, but do have some 


similar terms, such as 3m+3n—an—am, can be factorised by grouping. This means grouping in a manner that 
will express the given polynomial in the form of a binomial with a common binomial factor. 


>. 
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The first step in this process is to separate the given terms into binomial groups having a common facto, 


each group. Thus, 


3m +3n—an—am = (3m+3n)+(—am—an) \ 
When this can be done, each binomial in the expression may be factorised as a binomial witha comma 


monomial factor. That is, 
(Gm +3m)+(—am - an) =[3¢m+n))+[-a0m +7] = (m+ ny3— a). 
Notice that a polynomial factorable by grouping has (#) four terms, (ii) that can be grouped into a binomiy 
the binomials factor in each h group is the si same. 


with a common factor in each, (iii) such that 
Ex. 1. Fatorise : av+bx tay+ by. 


Sol. Write 
axtbxtay+by 
= (ax+bx)+(ay +by) 
= x(a+b)+ y(at b) 
= (at+b)(xt+y) 
The same factors could have been obtained if we had proceeded as gas 
axt+bxtaytby | _ Same four terms. _ : 
= (ax-+ay)+ (bet by) The common factor is a ey € quo 
we =a(xty)tb(xty) . | (x + y) obtained by dividing eh em 
B = (xt y)(atd). “common factor (a + 2). Z 


x. 2. Factorise : 3. ab + 6be+ 4ad + 8cd. 
Sol. Exp. = 3ab + 6be + 4ad +8cd a 
=3b(a+2c)+4d(a+2c) 
= (a+ 2c)(3b+4d). 
Ex. 3. Factorise: a” +bc+ab+ac. Ke lene 
Sol. Exp.= a’ +be+ab tac 
= a’ +abtbe+ac 
= a(at+b)+c(b+a) = a(a+b)+c(a+b) : 
= (at+b)(atc). 
Ex. 4. Factorise: x° +x? +x+1. 
Sol. Exp.= (2° +x2)+(x4l)=x<2(x+))+1(@e+]) = @+D@" +0). 
EXERCISE 16 (C) 


Factorise : ¢ 
1. x(m +) + ym + ye 2. pxtpytx(xty). 3. axtayt+8x+8y- ve mn 4)8n-32 


5 Br43y+ prt py a -6. axtbhx+7a+7b 7. xy-x-2yt2z 8 x ty—x-xy 
o: 3xy—5x+6y— -10 ‘hie 10. 6x" +3x—4xy—2y, ll. Ie20-202-+4a? 22, (a- —2b) +3a- 
13. 32(x+y)?-2x-2y 4. ar’ +(ta*)xta 15. i txtte ty } 


y 179 


vy, beatles Perfect Sqeant Trinomials 


' oduct of the 
am in which two terms are rary squares and ihe third term is twice the pr 


square roots of these two perfect square terms). 
; ee ey Aaa , 
_a?=2ab+b? = 


6} 


bse 1 Pactorlde! 36x? + CO5/4 252 ye: 
| sol-- Exp.= 36x" + 60xy+25y? 

= (6x)? + 2(6x)(5y)+ (Sy)? = (6x+5y)* = (6x+ 5y\(6x + sy). 
2 Factorise: 4x‘ -12x7 +9. 


sol. Exp. = 4x‘-12x? +9 = (2x7)? -2(2,? 0)+@) = x -3) = Qx =902- te 
px.3- Factorise: 4y—y?-4, 


a d then Ge 
Sol. Whenever a polynomial has a negative leading coefficient, the student can write —1 ( ) a 
_ « more easily with a polynomial inside the brackets that has a positive leading coefficient. 
Exp. = 4-9" —4=-y? +4y—4=-1(y? —4y+4) = -I(y- 2y = CDO- S2MI— 2) overt 


Tie 


EXERCISE 16 (D) = ; 
Factorise : pte ie } =I ODS IL =f 


. 4 


4. x t4xt4 2. x? 46x49 3. x7 -10x425'%* a 44x —4x41 og 


© 


5. a? +10ab+25b7 6. x? 8x + 16y? 7. 4x? +20xy+25y? 64x? —80xy+ 2597 


nine een en 1 
9. xt +6x7 +9 10. 4x*-12x7 +9 11. a ac i 2. x +x4+7 


Type V- Difference of TwoSquares 9 mS 


| [Pattern : a? — b? = (a+b)(a-b) bee 


You are familiar with products of the following type : 

(a+b)(a—b) =a’ -B? 

(x+y)3x—-y)=9x? -y? 

(4x-7y)(4x+7y) = 16x? -49y? 

Since in each expression on the right hand side, two perfect squares are separated bys a subtraction Sign, 
therefore, each of these expression is referred to as the differences of two Squares. aoe 

You can reverse this pattern to find a pattern for factorising the difference of two squares. yr ae 


Since the first term of the difference of two squares is the square of some expression, the first term of each 
factor must be the square root of the first square. 


Similarly, the second term of each factor i is! the square root of the second square. One facie must have e. 
between the terms, and the other must have ‘— 


Mathematics Today for Class Vj), Ney 


» 4y2-9y?- 
Ex. 1. Factorise : 4x’ -9y so you find the square 


Sol. (1) This is the difference of two squares, (2x) (2) 


root of the first erm: ot of the second term. (3y) (3) 


(2) Next, you find the square jus sign, the other has a 
» (3) Now fill in the sn Sete Pe ed which comes first, 


minus sign. Altho (2x-3y) (2x + 3y): 


you must have one of each. = 
acher will explain to you that the sum of two squares, say 4° + cannot be SN 


| Your te 
over the set of real numbers. 


2 yt fc meey, -(2-2\5+4] 
22 AF (3]- 5 65 6) 
. Factorise a!b™ —0.09x"*. 
| Exp. =.a!°b™ —0.09x*° = (a’b!?)? -(0.3x"*)? 
= (ap? -0.3x"*)(a5b” +0.3x"). 
Find the value of 687x687 - 313x313. 
~ 687X687—313x313 = (687) - 13)" 
= (687+313)(687 -313) = 1000x374 = 374000. 
725x725 -413x413 
Simplify + "27254413 
725X725- 413x413 _ (725)? -(413)" 
725+413 725+413 


” (725+ 413)(725 — 413) 
725 +413 


= 725-413 =312. 


1b 4 Sy 
-36+—m* 
fair 1490 neler" 


19. 
burst 1: 
bers: rivaenyas How.9 ays 


1 Ob paste 210i 


wee anh 
93, 4:987%4.987-3.0 3x3.0 oe 


els ie hie ce Sa , ans 


factorisation 181 
factorisation of Difference of Two Squares (continued) Harder Examples. 
Ex. 1. Factorise : (Sx +4y)? —(3x-2y)?. 

sol. Exp. = (5x+4y)?-(3x-2yy? = {(Sx+ 4y)—-(3x-2y)} ((Sx+4y)+3x—-2y) 


= Gx+4y—3x+ 2yV(Sx44y43x—2y) = (24+ 6yKBx+2y) ‘Combining like terms. 


= 2443). 2424 y) = a(x4 3y\(4x4 y). "Taking out common factor 
Ex.2. Factorise : 16a? —9(5—c)?. _2 from both brackets. 


Sol. Exp. = 16a” -9(b-c)? = 47a? -32(h—cy? 


= (4a)? — (3b-3c)? *—| Note this step. 3 has been taken inside the Bracket. 
= (4a—35+ 3c)(4a+3b-3c). 


Ex. 3. Factorise : 48ax? —75ay?. 
Sol. First take out the greatest common factor. 
Exp. = 48ax’ —75ay? =3a(16x? — 25 y2)= 3a{(4x)* —(5y)?} = 3a(4x—Sy)(4x+5y). 
Ex. 4. Factorise : 5(3x—4y)’ —20(2x- oo’ 
Sol. Exp. = [Gx~4y )? —4(2x -y)] First take out the common factor ‘5’ 
= 5[3x—4y)? -27(2x- y)*] [First take out the common factor ‘5° | 
| = 5[(3x-4y)? -(4x-2y)] 
= 5Gx—4y—4x42y) Bx-4y+4x-2y) 
= 5(-x-2y)(7x-6y) 
= -5(x+2y)(7x-6y), 


“Write 2° (2x —y)? = [22x I" = (4x =2y) 


Ex.5. Factorise : 16x‘ — y‘. 


Sol. Exp. = (4x7)’—(y’)? = (4x? — y?)(4x? + y) 
The factor (4x? — y”) can be factorised further 
= [(2x)’ - (0) (4x? + y’) 
= (2x—y)(2x+ y)(4x" + y?), 
EXERCISE 16 (F) 
‘Factorise : Pr ob dl 
1. (a+b)*-1 2. (3x—2y)? 92? &k 1-(x-y)? 4. 4x? -9(2x—y)* 
5. 16(x+y)°-25(x- y)? 6 ab? —ac? is Me : 


‘ 1 
8, 3-127 9. 18ax”-98ay’ 10. ax? —> {Hint. Given Exp. = 2{ 7 +) 


it, x*-y' 12. x'—625 13. 16y4-81 14. Sx? 
US. (a+b)?-(b-a)) 16. (x+2y~52)? -(x-2y +52)" 


ee eee 
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Factorising Trinomials of the Form x? + bx +c 


Ex. 1, Factorise: x7+6x+8. F 
Sol. First check to see if there is acommon monomial factor. Since th 
error factorising into the product of two binomials as follows : t 
First clue: Since the product of the linear terms of the binomials ~ 1) | 
' must be.x’, therefore, the factors are of the form shown Bey G +2)(x+2) 
at the right. + eae a a. I 
| Second clue; The product of the constant terms of the binomials = 7 gy yys 
must be 8. The factors of 8 are 1,2,4,8. Thus, the © ¢ ii ales Y 
constant term should be 8 x 1 or 2 x 4. Of these, we i 
choose that pair the sum of whose components gives 
the coefficient of the middle term 6. The sum of 2 and Pr khhy 
4 is 6. Therefore, 2 and 4 are the second terms,Of {7 » 4) 3) - 
- binomials. 
Third clue : The product of the constant terms, of the binomials PERO = BeOtIN 2 
must be 8.Therefore, both constant terms must be > oh 
ne (x+2)(x4+4) 1 hs, 


pie cisercpion'y 


ere is none, we can start the tial a 
C48) Saas } qa 


at 


eS Het Gea 


positive numbers or both must be negative numbers. 
Hence, the only integral choices are 2, 4, or 2,4. +: 
Since the middle term is +6x, we choose +2 and +4, — ‘ae 


Coe) OS a 


b= + 


Study the following also : Factors 
(i) 242-8 Cue  ——- 
(ii) x? -2x-8 (x—4)(x+2) ; 


In (i), since the product is negative, one constant term should be positive and the other negative 
Since the middle term is +2x, the greater constant term should be positive and the smaller n eat 
t 


Therefore, we choose +4 and -2, 
(ii), since the middle term is ~2x, the greater constant term should be negative, and the sm al 


positive. Therefore, we choose —4 and +2. 
| Factorise : (a) x” + 9x +20 () 2-Tr+ 2. 
1. (a) We have to find two numbers whose sum is +9 and the product is +20. 
These numbers are 5 and 4. 
Exp. = x +9x+20 
= x +5x+4x+20 
x(x +5) +4 (x45) 


= (x+5) (xt 4) ' 
(b) We have to find two numbers whose product is 12 and the sum is 7. The numbers are ~4 and 4 


ll 


s. Exp. = x°-7x+12 
= 7—4x-3x412 
= x(x-4) 3 (x-4) 
= (r-4) (r-3), 


Ex. 3. Factorise : (a) x°+5x-24 () x?- 11-80, 
Sol. (a) The two numbers, whose product is -24 and the sum is 5, are 8 and -3, 


t+5x-24= x +8x-3x-24 
= x(x+8)-3 (x48) 
=(x +8) (x-3). 


| EXERCISE 16 (G) 


~ will tal Petha while inthe first expression ots 
find two aren such that : 
(i) Sum is equal to the coeffcient of x in the middle tenn 


(ii) Product is equal to ac, that is, equal to (coeff. of x* x 


Ex. 1. Factorise: 2x? +7x+5. 
_ Sol. We have to find two numbers whose sum is 7 and the product 
pa as 2 and 5S. 

aida Given exp. = 2x7+7x+5 

; = 2x? +2x45x45 


Bo. = 2x(x + 1) + 5(x+ 1) 
=(x+1) (2x+5). 
Ex, 2. Factorise : 2x? +9x—5 
| Sol. Exp. = 2x7 49x-5 
fi = 2x? +10x-x-5 


= 2x(x +5)-1 (w+ 5) 
= (x +5) (2x-1). 
orise : 12x?-x-1. 
= 12x?-x-1 
= 12x?-4x43x-1 
= 4x(3x-1)+1@Gx-1) 
= Gx-1) (4x+1). 
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aa Factorise ; ~5? -x+4, 


Sol. 
I Exp, = 5x2? - 144. 


= -(5x?+x-4) 

= —(5x? +5x-4x—-4) =- [Suet )-4 

= ~(5x-4) (x +1). 
y? -14y’ -10y. 


(x+1)] 


Ex. 5. Factorise ; 12 
' Sol. 


Exp, = 12y?-14y? -10y. 
= 2y(6y’-7y-5) 
= 2y(6y?-10y+3y-5) 
= 2y{2y3y-5)t1Gy-5)} 
is = 2y (3y—5) (y+ 1). 
*: 6 Factorise : 15x443x?-18, 
Sol. 


Exp. = 15x4 43x?-18=3(5x4 +x" -6) 


= 3(5x‘+ 6x? —5x” —6). sabe: 
= 3[x?(5x7 +6)—1(5x? +6)] i 


= 35x? +6)(x?=1) ~ 


= 3(5x? +6)(x-1)(x+1) 
EXERCISE 16 (H) 


a Alaa alate ; 
can be factorised further. ¥-1= (x1) 4H1) " 


Se f 


: Fas, j 
ASx+1 2 Qe?tlixtl4 3 BPH UeHI2 4, Sx? 41344, 5. 2x*-5y-1p 
4x? 48x57, 13x2437x-6. 8. 4m? 4n-6 . 9, 42? 162415 10. 6-9-2722 || 
11. 1-1-6;? 12. 2a?+7ab-15b? 13, 4x?+24x420 14. 12a?+2a—4 15. 12m? + 6? Gy 
16. 6x°—22x3 8x 17. 625—21z4 122718, -12b°-b' +b 


EXERCISE 16 (I) 


Multiple Choice Questions... 
1. 42 + 1) +22 +7) can be factorised as 


(@) (x +2) Gz +x) © @+ eee) 


(c)Oz+x)(axty) ~ (@) (P+) +x) 
2. The polynomial a?— + ab—a on factorisation reduces to 

(a) (a+b) (a +0’) (b) (a+b) (a+1) 

(€) (ab) (a+6) it (a+b) (a-1) 


F ctorisation 


- 


rectangular parking lot has an area of Sx + 17x + 6 


(b) 3x2 — 13x + 12 
(x—1) (x-2) (x? =9x +14) 
(x= 7) (73x42) 
pen (0) (ean) (c) +2) 


f Key Facts 
Summary 0 at 
yen algebraic expression as the product of two or More ey 


the product is called a factor. 


1. Factorisation means expressing ° 
Each of the expressions occuring 


Th i) 2_9= —3) («+3) 
lus, x Ce y 


ink 


2. Youh: 0 oe methods of finding factors of a given polynomial 
: u have studi ! 
(i) By taking out the common factor 
+2)=(x+2) (7x+5). 

eg, 5x2+25x =5x(x +5) Ix(x + 2) + 5 (x +2)=(% +2) 


(ii) By grouping the terms: 

= + ta(xt+y)=(x+y) (5 +a). ; Fe 
(i) By cea Ae of two squares and using the formal a b= (a+b) (q_ \ 
(iv) Factorising the trinomials of the form x’+bxte and ax +hx+c. 


Find the factors of the following : Bie: — 
1. 3x7 45, 1. vy ty 3. 3x(Sx-y)t+4y(Sx-y) 4. 16x? ~25 


1 

4 

5. 4x7 41249 6. 36-60y+25y? 1 ‘7, a —25 “4 Lg 
a 2 : e ; | 

a a 10. x? +16x+63 | 


4 


Down 
1. Breaking an expression into Simpler 
expressions. 
2. Algebraic expressions containing typ 
terms. 
3. Analgebraic sentence which holds true for 
all values of the variable. 
4. Terms having same literal factors. 
5. A three term algebraic expression. 
6. The value of the variable which satisfies| 
an equation. 
Across 
7. Single term expression. 
8. Polynomial with degree 0. ; 
9. The Zee of the expression xy! +4 
is 6. 
10. The numerical part or variable part of a 
term. Z ; 


| 
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‘Simplification of 
Algebraic Expressions. 


H.C.F. of Two Polynomials 


A common factor of two or more monomials is a polynomial which divides cach of them a 
Thus a °b? is a common factor of a°b°, a°b’. hy rb BIB Yt 
The bishest common factor of two polynomials i is the polynomial of the ieee fe, 
erical coefficient which divides both the polynomials cert It is § shortly Written ma 
»C.F. 


- H.C.F. of Monomials 


“tethod : 1. Find the H.C.E. of the numerical coefficients of all the monomials. 


2. Find the highest power of each of the variables common to all the monomials, Onit ty 
variables which are not common. 


3. Multiply (1) and (2). The product is the H.C.F. of the given monomials. 


sFind the H.C.F. 16x7y‘, 20x5y*, 12x? y*z, 
F. of 16, 20, 12=4 
hest power of x common to all =x 
ighest power of y common to all = y 
z is not common. :. H.CE of the given monomials = 4x’y’. 
Ex. 2. Find the H.C.F. of 27a5"¢5, §1a7c8b°d!? and 9a°b'c!"d°, 
Sol. H.C.F. of 27, 81 and9=9 
Highest power of a common to all =a 
Highest power of b common to all = 5° 
Highest power of c common to all=c* 
dis not common 


.. H.C.F. of the given monomials =9a°h’c>. 


Type I!. H.C.F. of polynomials which can be easily factorised. 
- Find the factors of the polynomials. 
2. Find the H.C.E. of the numerical factors. 

3. Find the set of common factors of the given polynomials, 

4. The product of all such common factors and the H.C.F. of the numerical factors is th 
H.C.F. of the given polynomials. 
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"Ex. 3. Find the H-C-F. of : x? +x—2, 134552 46x. 
f Sol. x + x—2= x? +2x—-x-2 

2= X(x+2)-1(x+2) = (x-1)(x+2) 
x3 + 5x7 +6x=x(x* +5x+6) 
. = x(x +3x+2x+6) 
x[x(2+3)+2(x+3)] z 
= x(x + 2)(x+3) 


---(i) 


3 


.--(fi) 


: The common factor to (é) and (ii) isx+2 . . C.F. =x + 2. 
Ex. 4. Find the H. C.F. of 2x? — x, 6x? + x—2,14x? +3x—5,4x?—1 and (2x-1)?. 
Sol. Polynomial I .= 2x? —x=x(2x-1) 
Polynomial Il, = 6x* +x-2 
eee : = 6x" +4x—-3x—2 
gee eet LOGE LAGS! 
= (3x+ 2)(2x-1) 
14x? 4+3x—5 
14x? +10x—7x—5 
2x(7x+5)—1(7x+5) 
= (2x-1)(7x+5) 
Polynomial IV = 4x? —1=(2x)?-1? =(2x-1)(2x+1) ~ 


Polynomial III 


Polynomial V_ = (2x-1)? 
The common factor to all the polynomials is 2x-1. *. H.C.F. = 2x -1. 
L.C.M. of Two Polynomials } ‘EE 


1. ACommon Multiple of two or more polynomials is a polynomial which is Psctly istible by 
each of them. _ a CCR eee ies 


For example, x’ is a common multiple of x and x° and 6xyz is a common multiple of 2x and 3xz. 
2. The Lowest Common Multiple ( L/C.M.) of polynomials i is the polynomial of the lowest degree 
_ and smallest numerical coefficient which is exactly divisible by both the given polynomials. 


Method of Determining L.C.M. 
Type |. L.C.M. of Monomials 


Ex. 5, Find the L.C.M. of 16x’y’, 20x°y* and 12x°y*. 
Sol. L.C.M. of 16, 20 and 12=4x3x4x5=240 
L.CM. of x’, x and x° =x°, LCM. of y*, y andy’=y° 


-. L.C.M. of the given monomials = 240x°y°, 
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| Type Il. L.C.M. of polynomials which can be easily factorised. 


Step 1. Write each polynomial in factorised form. ; 

Step 2. Include in the L.C.M. the factors that are common to the given polyoma and thy 
remaining factors that are not common. he gh Bes 4, 

Step 3. The L.C.M. is the product of all the common factors ¢ and the. Este ary 


Ex. 6. Find the L.C.M. of : 6a? —Sa—6,12a7+1la+2. , i i 


Sol. exp. = 6a?-5a-6 
~ = 6a’—9a+4a-6 
= 3a(2a—3) + 2(2a—3) = (2a—3)(3a+2) 
Iexp. = 12a? +1la+2 «Fy : 10). 
= 12a*+8a+3a+2 ee 


4a(3a+2)+1(3a+2) = 3a+2)(4a+1) 
The common factor is (3a + 2). The remaining factors are (2a— ps and (4+). 
-. L.C.M. = (3a+2)(2a—3)(4a+1). 
Ex. 7. Find the L.C.M. of : 8x” y(x*— y*), 12x°y?(x? +2xy—3y?) and 24x4y3(x3 tay? +x7 pty} 
Sol. Iexp. = 8x7y| (x)? -()"] 
= 8x? y(x? -y\(x* +y’) 
= 8x7 y(x-y)(xt+y)(x" +”) 
Ifexp.' = 12x? y?(x?+2xy-3y’) 
= 12x y?(x? +3xy-xy-3y’) 
= 12x"y?{x(x+3y)— y(x+3y)} 
= 12x*y?(x+3y)(x-y) 
exp. = 24x*y?(x? +29? +27 y+ y?) 
= 24x4y?{x(x? +y") + yx? +y?)} 
= 24x*P (xt yr +y’) 
% Ese of 8, 12, 24 = 4x3x2=24 
of 7,2, x*=x', L.CM of yy a 
Uiired L.C.M. = 4x4y°(x— y)(x+ px43 y)(x? + y?) 


EXERCISE 17 (A) 
he H.C.F. and L.C.M. of the following monomials ; 


it a’b, ab? 2. 5a°b4, 10a*3 3. 12a, 200°494 jon 
4, 26x4y"2', 13xy°2*, 78x*y®2"_ 5, 15p%7q!2,2! » ga 10,11 "59% 11,30 -— 
Find the H.C.F. of the following polynomials : a 


6. x°-y”, (xy)? 7. x -Ix+12, x?-16 nbbeiye' 
9, 6x?-I1x+3, 3x7 +26x-9 : oe 


| 
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Pe Fos a 
a ee Sx PES eee) oo) eee eominstor or 


f nee or rational expressions. ga 
y of algebraic fractions. You know that two rational numbers are equal, only if the following 
5 nei 
‘Ri b= = ifand only ifad=tc, 2 
bq? itand only if a (ee ee tri oe 


A Cc 
imi lar manner two pleebiaic fractions a ; and — are equal if and only i if4D= BC. 
ving Algebraic Fractions Te, a ne se =" ae - 

In arithmetic, you learnt to change fractions to ToweRt terms. By this, you understood that an equivalent 
fraction was to be found out so that the numerator and denominator did not contain a common factor. Similarly, 
an algebraic fraction is in simplest form when the polynomials in the numerator and denominator do not have 

a common factor. 


4449 pu 
Ex. 1. Reduce to lowest terms : IBY : ac 


Sol. 24x35 24° x10" y5 qe fy 


Ex. 2. Reduce e to lowest terms. 


—25 y 
3e+15_3(c+5) 3 ene 
Sol. 7 —25 (€+5\(e-5) ¢-5 ee 
Sometimes factors of the numerator and denominator are opposite of one another as in the next example. 
Ex. 3. Simplify : js. ; ; haa) 
Sol. x?—x-12=x’—4x+3x-12 au 
= x(x—4)+3(x-4) =(x-4)(x +3) 
Express the numerator as a product having —1 as a factor. 
4-x=-1(x-4) xt NRA 
-x-4) _ -1 oe 3 
(x-4)(x+3) x43" 


Fraction = 
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, Multiplication and Division snot Algebraic Fractions ee is ie 
You know how to multiply two rational numbers. Two algebraic fractions are > multiplied i in the same mai 


nn 
g 


| fin 208 the Cd Aad abo a ated! _ a 
3ac* c3d3 —da*h  3ac?. Pica Sp ae 


1 a f aa @ 
i iv) |— | === 
| (7) bb OB 


6x" y 18xy _6x'y , 25a’b? _ 6x25 x°y ab? Cee Sin 
FRY CLs ~ Sxak so te. 2) 0 a fal 


Brae sty. vox xty 4x Om Se TO eae 
yey 2x (xt+y\(x—-y) 2x x-y 


Sol. 


a. 2x? + xy- Sa 
-y (xty)? 
Sol. Ce uae -y =(x-y)(x+y) 


Ex. 3. Simplify : : 


x? +xy—3y? = 2x +3xy—2xy-3y” 
=x(2x+3y)—y(2x+3y) =(2x+3y)(x-y) 
pny 2x? t+xy- Sy au S(xty)  (2x+3y\(x-y) _ 5(2x+3y) 
Poy (ety) HIN-y) ty)? (x+y) 


= EXERCISE 17 (C) = 


a ad Subtraction of Fractions ; 
Br INE de oT TRS ERS YS) AOS use 

pi Diapwe do in case of fractions involving integers, in case of algebraic fractions also, we first find the L.C.M. 
the polynomials in the denominators, which we may call the L.C.D. (lowest common denominator). 

gs a8” xitSx 7x43 


eee oe .. 
| gol. Here the denominators are the same ee Eo Sah 


xi +5x_ (7x43) _ x?+5x—(1x43) 


\ 

| 

Ba, 4 = x MS 
ey 9 ee 

is 2 45x-7x-3_¥?-2x-3 i x?-3x+4x-3 : 

=o lt 3-9 7 gee ae 

_ X(x=3)+1(8-3) (X= 3)(@+1) _ x41 (es 

| =: x?-9 © (8-343) x$35 


| pede) 20. 4 

hee Add: Bey 1105 15y2 | : 
| Sol. By inspection, the L.C.D. is 30xyz. : 
f a, bc _ baz+3by+2ex 

| Sxy 10xz 15yz 30xyz 


Sue SX4+2 9 2x45 aoe : 
ae Simplify : ary ec 2 oe é ranaeel 
"Sol. 4x-8 = 4(x—2) DY 
¥—x-2=x -Ix+x-2 = x(x-2)4(@-2=(x-Heetl) eae 2 
* L.CD. = 4(x-2)(x+1). je, 
Sx+2 0 2xt5 _ Sxt2 —_ 2x+5 odin 
4x-8 x°-x-2 4(x-2) (x-2)(x+1) ptm Pant 


| z i 
a i 
© _ Gx+2)(x+1)- 42x45) _Sx?+5x+2x4+2-8x-20 Sx? ox-18 

= ae 4(r—2\(x+1) ~ A= 2)(x+1) A(x 2) +1) ad nodW 
| _ Sx? =10x+9x-18 _Sx(x-2)+9(x-2) _(@- 25x49) _ 5x49 5x Sim ane SA 


4(x—2)(x +1) A(x-2)(x+1) — 4(x-2)(x+1) 41) 4xtd 3 
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fy =———- SSE 
| mp Y x47x410 x? +2x-15 


Sol We have 52 474.4102 27 45x42x410 


= x(x+5)+2(845) = (x+2e+5). | | | 


x? 4+2x—15 =x? +5x—3x-15 = ret) -4E*9) | 
= (x=3)(x+5) 
agrees 
J lanes: . 
| 2 ase oo Coe aanalle pa 
(#-3)= =(x+2) = 3S ee a ed 
*(+2- —3)(x+5)  (x+2)(x—- NES) pce 


EXERCISE 17 (D) 


p-3q_2p+7q © Sm 


5x57 aa 4y 4y AG 6° mtn min wah 
6. Paes 7 7 x+y x+y 3 a a-b bc e — 
“(p+qy (p+) ep ab be 
yj ae as 
wr, . iia ; , vay 3x+3y 
atbeeen 6 ele atl tae Eb me 5 ae 3x42 = 5 
“a-b atb “x +5x x?-25 “x-y y-x? EX 716" (x+4) 
1 1 1 1 
6. ——— Rae eel 1 
x°=9x420 x?-11x+30 u x’ -Tx+12. x7 -5x4+6 5 -. 
ope | ciate 19, (1.__24 \@-2a-3. 
‘ x°— 4143 Sl NGA eee ae 
1 1 : 


Bx+3 4x°+16x4+15 4x°+12x4+5 


val of Brackets 
In an expression involving brackets, we must remove them in the order 
(i) Bar 
(ii) Parenthesis ( ) 
(iii) Curly brackets { } 
(iv) Square brackets [ ] . 


(5889 When there i is minus sign before a bracket, remove the bracket rby aoete the aa of the 
| Note | terms inside the bracket. ( 


—— 


simplification of Algebraic Expressions 195 
ee 


gx.1. Simplify : 4[ a-6{a-2(3a—4a+3))] 
Sol. Given exp. = 4| a-6(a-2Ga-4a43)}] 
= 4[a—6{a—2(3a—4a—3)}] [Removing bar 
= 4[a—6{a—2(-a-3)}] 
Hiri bas ls} “= 4a-6{a+2a+ 6}] 3 
 ihdialaia CEE TEPER. 


__ ,Analgebraic expression containing the various mathematical opertations as ‘+, —, +, x and of” is solved by 
keeping the BODMAS tuleinmind. ;-.. . aa Fae 


“Simplification of the algebraic expressions is done in the following the order: 


ae 2. Simplify : 24x+14x+7x -+ of 36x. 


"Sol. Given exp. = ax +d +Ix—— of 36x 


\ = 24x+14x+7x—-12x Simplifying ‘of? 


= 2x4 2x—12x 
= 26x — 12x Simplifying+ | _ 
= 14x. Simplifying — 


EXERCISE 17 (E) 


Simplify : 
1. 4x—[3y-2{3x—-3(6y-2x)}] 2. {8—(3a—5b)—6a+ 70} 

3. 2(2b — 3c) -2 [4c—2{c -3 (b-c)} - 39] 4. (x2-y? +2) -(2 -y? +27) 

ah ~la+b—(3a-4b—6(3a-25—6)}] 6. {6-2a+8b—(3a—26)}—{7a—(2a-4a+26)} 
Simplify : 
7. (35xx2-28x+4)+9x 


8. 6x of $0249 


9, 4mx16m—7m’ of 8m+7m 10. -13x+6x? +(7x-4z) 


AL. 42x? + (16x-8x+ 2x) 12. (6° - 10ab) = (2a) —(12ab - 957) = (35) 
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Summary of Key ar 
the form P where p and q are polynomials and g 


1. An algebraic fraction is a rational expression of 
| of highest degree and greatest numerical coe, 


> The H.C.F. of two polynomials is the polynomia 
which divides both the polynomials exactly. ig 
. The L.C.M. of two polynomials is the polynomial of the lowest degree and smallest numerical Coeff 


polynomials. y 
PP Goon itt in the numerator and denom; 
Z . in atop rm 


which is exactly divisible by both the 
. An algebraic fraction is in its simplest 
not have a common factor. 
removing the brackets in the order: (i) Bae ze) Paten 
Sty 


form when the 


. An algebraic expression is simplified by 
sors and following the rule of BODMAS: 


(ii) Curly Brackets (iv) Square 
MENTAL MATHS 


Aaa TS 
“Find the H.CF. of rey, 10x*y, 15x*y’. 
Find the H.CF. of (x+I)(x—3)(x+2)" and (x+1)" aoe 


Find the L.C.M. of (x-1)(x-2) and (x— 2)(x-7)- 
. Express =~ #4546 +5246 in ts lowest terms. ' 
x t4xt4 
7-36 


. Simplify : = 


e use a formula for evalialion gar we 
tuting in the formula. 
ct of a | Formula : | The subject of a formula is a variable which is expressed in terms of other variables. 
Formula 


ehlaee the feders in te formula yulaiby particular numbers. We call 


e selling price P of an article is sen (1-4) times its marked price m after a discount of 10%. 


a) 


k two digit number is 7 more than three times the sum of the digits. If x is the digit at the ten’s 

place and y the digit at the units place, write an equation in x and y. . 

1 of digits = x +y - 

The number in expanded form = 10x + y (- xis the digit at ten’s place and y at unit’s place) 

Given : Two digit number = 7 more than 3 times sum of pot 

ie., 10x+y= 7+3(x+y). 

px.3. A cyclist rides x kilometres at a km/hr, takes half an hour for tea, rides back along the same road 
at b km/hr. Frame a formula to show the number, ¢, of hours taken. 

Distance _ x ‘ das Ant 


taken to travel x km = == 
Sol. Time ta Speed a hours 
Time taken to have tea = 2 hour 
Time taken to come back x km = Distance _ x hours 
Speed b 
3 Si a eee ¢ 
+, Total time taken t= PRET hours. 


‘ge. a 


i 4 
he volume V ofa sphere i is3 of the product of constant m and the cube of i its ie 
; Denia ed go: 


2, To change a temperature of Re Farenheit i into correspondiag temperature of a® Centigrade, subtract 32 
; a as Neale? 


(HOR a \akade Ce) 
ge. Se ene 


¥ 


When a is decreased by x %, it becomes equal to b?. 


lass VIII [ICg 
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d A in high allowing j 


ea A sq m, to be papered of the walls of aroom/ m long and b m wide an 
es efor the combined area of doors, windows, fire place etc. 
The The reciprocal of the focal Jength f equals the sum of the reciprocals of the object distance uand i oy 
distance vy. 

"7, Rohan earns % xa week ; spends & y per month and his savings are < z in a year. : 
_8. Half the product of the greatest and least of four consec e whole 

product of the other two numbers, the least being. 
, digit number having x as the ten’s digit and 


lection = TA. 
1 has in his wallet total money M, which is as : x no 
coins 0 50 paise and b coins of 25 paise. Express Min rupees 
2, A vers distance in a hours at a speed of x km/hr an 
a5) km/hr. Find the average speed (s) of the train for the 
13. aaa ea x years old and Sanju is twice as old as Ranjana. 10 ye 


fF “eres an eal nis multiplied by the amount by which Pe 


Changing the Subject of the Formula 
In the formula y=u +f, v is the subject of the formula. Changing the subject of | the formula means aie 


one of the other variables used in the formula as subject. 


The same formula can be written as : ib Hpba: 


(1) u=v—fi; wis the subject (2) f= — * fi isthe subject (3) = aut the Eibject: . 
Ex. 1. CR ey erent ie mage cof che formula, Pa ., 
Sol. s=(u+v)t => s=ut+vt 
s-ut 


s-utsyt => VE : é 
t- 
a = 1; make f the subject of the formula. 


=1 >t-x=l+ma > t-m=l1+x 


Sol. = 33 
a 


Squaring both the sides, we hav a =9 > x=9a, 


Evaluation by Substituting 


100 


(a) Make f the subject of the formula. 
(6) Find the value of ¢, when A = 2000, P = 1600, r = 5. 


Ex. 4. GivenA = ra] 


Given A = p+ tt 


!) Make x the subject of the formula. (b) Eval 


meet ia? 


ivenA = 5a +b)h. 


(@) Make a the subject of the formula (b) Find the value 
3B-A 


) express Bin terms of AandC. —_(b) Find the value o 


ven 2A + 3B = 


C= Va? +b? . 


) express b in terms of a and c (b) Find the value of b when 


- 7 ; A pea = . Express nj 
MUTfialeri inxi _n times not out, his average a ~ F runs. . °SS 71 in 
i rt Be ands re en oftimes if was not out when he scores 204 runs in 15 inning, 
‘ __ and his average is 17 runs. vi AIRES OE 
rc +e y Hs a aie | Pia mr ‘ 
8. The area of a trapezium is giyen by the formula A = res +) 
__ (a) Make x the subject of the formula. _(b) Evaluate x, when. 
9. The perimeter of a rectangle is P = 2 (J +5) and the area 
___ @) Express Pin terms of A and b only. _(b) Express 4 i tnple. 
10, Inan examination a candidate had to answer 25 questi aaiad 
__ or “False”. It was marked by giving 2 marks for BIB sELtD fas = 


answer. 
~ (@) Write down a formula for the m 


arks M obtained by a 

___ only x of them correct. a pee: 
(6) Use your formula to find out how many of his answers 

__and scored a total of 5 marks. 


ww oe 


Op Pa 
Chapter Wrap U, 


Summary of Key Facts ‘ 
1. A formula expresses a relationship between two or more variables. 5 ol 

2. Subject of a formula is a variable expressed in terms of the variables. 

3. To find the value of the subject by replacing the other variables by values is called substitution. 


Quick Review-Exponents 
| Recall that a short cut for writing product of a number by itself several times such as 


1 

; 

‘ 1 2x2x2x2x2 
be: —— | 32° 
} "2, multiplied by 4 
"a is ees ; 
aha 


The expression 2? is read as two to the fifth power. In this expression, 2 is called the base and S is called the 
nent. The expression 2 or 32, is called a power of 2. The expression ? is called the exponential form of 

the power. Any number can be used as a base in an expression involying SEEOpents. 

fe _ Bases can be positive numbers, zero or negative numbers. Thus 


| 
L 


4° mean ~4x4x4x4x4= 1024 
five 4’5 | 
:  (-2)'mean = -2x-2x-2x-2=16 r 
Our—ZS oe 
0° means . 0x0x0=0 7 Semen fe 
three 0’s - ns = 


Note the pmpoagc’ of parentheses around the —2. Is it true that 2)" = 24 7 Can you see ihe difference 
that (-2)'= 16 but -2' =-16 ? j 


Also, (3)? = V3xV3 =,/3x3=V9 =3 
(-V2)> = -V2x-V2x-/2x-V2x—/2 = 1)>xJ2x262K2¢2 =—2x2V2 =-4/2 


(0.02)? = 0.02 x 0.02 x 0.02 = 0.000008 


Zero Exponent : For every real number a+ 0, a’ =1. 


0 
2 
Ex. 7°=1, (-2) =1 , (3702)° = 1, (n)° = 1, (573.129)? =1 


(6)°=-6x-6 = 36. 


Co? = 


a 
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ane x a (n times), 
“a to the n® power”. 


. . Ne 
where ais any real number and nis an integer. a Is read a 


Laws of Exponents 
If a #0 be any number and m, n be any integers, then 


| are 
2 c = 7 
nm 
Law III (ab)" =a" 5 


e 3x27 =23+7 2 SMR 

2x29 = 2ttGeglio 
(473 = 42%-3 =4° 
(9°)3 =9>*3 = gs 


(© x5)*=6'x5* 


yes 
4) \3 Pa 


= . [esa] = (a+3)™ =(a+3)* an 


I 


(a+ 3)4 


2 
\ ' x? ‘ 
(6) 23x(-9)°x33 () 2] 


= 72tt-O) qet4ts aT 


(+) 2x (9x3? = 2?x1x3?=2?x39=(2x3)P=6= 26. 


2 2 9 2x0 7) 0 

x 

_y =| sp = =1. 
(c) (5 a (S| 


exponents . . os 
eit Searecs S SMA LOS “3 
enema OC) THC 
an+4 = 5,324) 
@ Aa = Sts ste gt _ 3-813! 45 
Soh; Q) 2\n=1 = 
(3°) 3" 32 
37" . (81-45) x32 
= Ss =36x 9 as 324. 


Tey ee Ale 1y2 
oo (5) “(a “(3] = (GP -Qy}+4 


= (27-8) +64=19+64= dia 


64 
Ex. 3- Express as a positive power of 3 : (x27)? | 
(81)? x3° 
-1 a5) ee 
Sol. ee cn Ee GX? 3x ae 38 
(81) x3 COME Gas Ge 
-=3° Maz zoe DO 
3° 
3 
Saaen 2¥ 4 
ex. 4. Simplify : (3) (5) ates 
2. 3 —4 
2 1) yay! (2 11 
Mg _) “(5 ] x x3 x byt 
\G | 3 3 a 
96 1 1 
= —x3*x=x= 
3° ar 
2° 6 aa 
= = x3'xt yb x3 
: 3°.2 3 Sexm 
= 2°14 344-8) 
= 2° x34 <2 ae 
3* 81° 


3 6 2m-1 
Ex. 5. Find x so that (3) (2) = g 
9 9 9 é 


m ()-E-0F"- eer 


wa 
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In an equation when bases on both the sides are equal, their powers must also be equal 


—» 
“ 2m-1=-3 = 2m=-3+1' => Im=2 > m=> = m=-l. 


x! e x? a xe 6 ‘ £ ae teat Zak = ri £25 ‘ 
Ex. 6. Show that (5) (5) (= =1, eel i pi 8 PwGery 
a)s a ce) ¢ eons) . i a anh rea : 
Sones (2 | xf | - Gy XG) x) 5 
x? xe x? é ew i 
as fa i { 
ma xlab)e ye (b-€)a yy (ema)b — yac-be yy yba-ca yy cb—ab (PS) - Rp ; = i a i 


= xX bet ba-cat ch — ab yokes 1. 


n —nl2-2 n 
Ex. 7. If Bass) ie) —27° ==, find the value of m—n. 


33", (2°) = soon, Pee Pew Rierg 2.5: 
; ‘ 32". 32. 37nl2x-2 3)" 1 
Sol Girenexprestion = “35 Ft re = 
“ip 
Game 1 -Ft Pep 
> 33m. 93 33 33" 293 ney 3 > o 7 3". g “8 - tae 4 


sa) ay 
=-3 => n-m=-l or m-n=1. 


=> 33n-3m =33 => 33(n-m) =37 \ 


Cae 


(7) 6° +6" + 3! 
2. Simplify : 


@r.x eae ; 


expressions 5 
(a) 4y? means : 
(i) 4 timesntntn 


j ae giml 2n _|) 2b oa att 
9. - re . [Hint : Express each factor as a powe 


Gf oO eas 

ont ate 2 : 

9" x3? x(27)? 

ait = 27, then find the value ofp, 
13, Show that : ccs Mala 

a+b b bte 
x x 
14, Find x such that : 
Aare 125 ‘ 
4 4 8 


Find the value x such that 


(FG) 
8 » 


ae 


P. 


j 
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Multiple Choice Questions 


16. The value of (10' +10! is - 


Stivell 
| (a) 1000 (6) 10000 (c) 100000 @ 0% 
17. (1000)’ + 10° =? pene: 
f (a) 10 (b) 100 +1000 (a) 10000 
18. 36 x 36 x 36 x 36x 36=6" 
| (a) 5 (0) 6 (c) 10  @2 
= as Hew ‘ 
19, If (2 ; = (2) ,then the valueofxis' =~ . : 
| ; b a 
: (1 @2>, aan Gee 
| (a) 5 : 5 
20. 1f3%- =27 and 3%*” = 243, thenx =? 
(a) 0 


Summary of Key Facts 


Laws of Exponents 


= ny real number a #0 and any integral exponeus m,n 


PM "= 07" (ii) a"+a"=a"" [ (iii) a”) =a" 


(vi) a&=1 


MENTAL MATHS 


1. Ifm and nare whole numbers such that m” = 121, then find the value of (m — 1)"*!, 


Evaluate : 


ma) 2 y j 
2. 2)" 3, e i 4, State True or False : 8°75 x 2% = 2, 


5. Fill in the blanks : 


(a) 7P+7 -(;] 


ap You have alréady learnt in class Vi VII the netted of soNtig finigle as eq 


Revise with the help of the following examples, 


‘Ex. 1: 
Sol. 


eons 


Solve : 8x —- 11 -—5x+3=2x+4~3,, 


Transposing all the terms containing x to the left side and all the constant terms to the right, we get 
8x — 5x —2x+3x=4+4 11-3 


or 4x = 12 i peg. 
4 
3x-2 x+3 4x-7 
2. Solve ; ———-—— = =x-1, 
a Tee 
Sol. Multiplying by 210, the L.C.M. of the denominators, we get 
21(3x — 2) —30(x + 3) +70 (4x- 7) =210x—210 
= 63x—42—30x —90 + 280x - 490 = 210x210 
n=, 63x — 30x + 280x -210x =— 210+ 42+ 90+ 490 
412 
= 103x=412 .. le 


3x+2 4 
Ex. 3. Solve: teal 7° 
. Sol. By cross multiplication, we have 
| 13x +2)=4(4x +411) 
= 2Ix+14=16x+44 = 21x- 16% =44- 14 
30 
|; = Sx=30 xF = 6, ; { 
m-3 m+ 
Be Solve: a nod | 
| Sol. Cross multiplying, we get i 
(m3) (m-2)=(m+4) (m+ 1) 
=> m-Sm+6=m'+5m+4 =m -Sm-m -Sm=4-6 
il 
=> -10m=-2 .«. m=O 5° 
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Ex, 5. Solve: 


2 
a for positive value of x. 
5+x? 9 


i) 
x-9 = -§ 
SOO ES a 
Cross multiplying, we get 
~ 9@7-9)=—5 (5 +x’) 
=> 9x? 81=-25-Sx* => 9x? + Sx7=- 25 481 _ 
‘ 56 : ¥ 
= 14x7=56 Seaton 
j “. x=2. (Taking the positive value) 
(x+2)(2x—3)-2x7+6 _ 
x-5 
Sol. (x+2)(2x—3) =x(2x—3)+2(2x-3) 


Ex. 6. Salve 2. i ; (Ueinhieoczas 
= 2x? -3x+4x-6 
=2x? +x-6 - Bee avtoe ell 
The given equation is : ; 
(x+2)(2x-3)-2x7 +6 _ 
x-5 


1 2x? +x-6- 2x7 +6 | x _2 i 
x-5 re 5 x-5 | [Using (1) 


Cross multiplying, }xx=2(e-5) => x=2x-10 >= x-2x=-10 => -x=-10 


2 


EXERCISE 20 (A) = 


fx-35=7x-8  —- 2, Ax+3)=15+x 3. —(x-4) =3x- 20 
6-2 By +5)=4(y-2) 5. 10p-(3p-4)=4(—+1)+9 6. Im—A(m+ 6) =T(m-8) +4 


Bese 2 3 7 1 2: 3 
=e —|x+—]-— — ae oo, 
ae S16 8. a(x 2} 9, 7 4y+5) grt) = 


Gor a9 23 ALT OX—-S 6x +2 

Me as Darl suai eee ae 
Sx-7 oy 0.42-3 7 x-2 x44 yr-2_ y+3 
=2 . =— a = (bp aera 
ba otscsh 5. |" yaa ee ye pas 


i 


i ed 


5 mplicaton of Linear Equations to Practical Problems. 


é atsaiite lnetorta’s t 
You have already learnt in earlier classes how to solve some real life problems 3 converting them into 
linear equations in one variable. Here we will take up more problems of a slightly higher level. 


Recall that to solve such problems we denote the tear quantity by x and from the given relation, 
construct a linear equation in x, is bea yk” & 
Type l. Problems on Numbers pls tes CF oS aoe ee 


— 


Ex. 1. Find three consecutive odd numbers whose sum is 5 ee melt ' J 
Sol. Let the three consecutive odd numbers be 2x + 1, ¥ + . 2x + os Then idol | 
Say (2x+1) + (2x+ 3) +(x +5) = = 45. 7 1 6x+9 =45,; Honda gad) whi 


fae 


=> 6x=45-9=36 .. x= 26 


ais A 
So the required numbers are 2 x 6+ 1,2 x6+3, 2x6+5, PAS as sna 17. 
Ex. 2. One number is 3 times another number. If 15 is added to both the numbers, oS one of the new 
numbers becomes twice that of the other new pee the numbers. 
Sol. Let one number be x. Then the othernumber=3x. 2 9). 7 4) 
By the given condition, one number +15 =2 (other a +15 5) 
ie. 3x+15=2(x +15) eS 3x+15= 2x +30 
=> 3x 2e= 30-15 SS ee Ete ea : 
ie oii ql v16 amet! bas ivaii te. 
Hence, one number is 15 and the other number is 3 x 15 = 45. ‘eege vind) b 


Ex. 3. Sum of the digits of a two-digit number is 9. The number. obtained by intechangog the ge 
exceeds the given number by, 27. Find the given number. | + :*) 


Sol. Let the units digit be x; Then tens digit=(9—x) 18-1) mond 
Number formed by these digits = 10 x ten’s digit + unit’s digit = 10(9 ax) tx= 90- ox 
When the digits are interchanged, unit’s digit becomes 9 — x and ten’s digit t becomes 3 x 

. Number formed on interchanging the digits = 10x +(9—x) = Ox+ D5 fee pate thias 


13 


Supe! 


It is given that new number exceeds the given number by27 9 ei 
ANS eM £0 sealers 
i.é., new number — given number = 27 


“ie Ox +9) — (09x) =273 9x +9 90+ 9x=27 18r 281 = 297 Ailbwe te. 


16 3 
=> 18x=27+81 = 18& =108 6 wox= 1g 7° hi? od cob igy Sail To tigmeh Or geal Jo, 
“. Required number = (90- 9x) =90-9 x 6=90-54=36, 9 
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- The denominator of a rational number is greater than its numerator by 8 If th ~Ntu u 
. = e ny 

increased by 17 and the denominator is decreased by 1, the number obtaineg " om ray 


Or, | 


rational number. . j = 
Sol. Let the numerator be x then the denominator =x + 8 a 
x 
», Required rational number = oer 
Numerator +17 x47 x47 
New rational number = a _XHI7 


Denominator—1 (x+8)-1 x+7 


3 
It is given that new rational number = 2 


=> Axct17)=3@+7) => 2x+34=3x+21 

> 2x—3x=21-34 = -x=-135x=13. ; 

me 3. 13 a al 
x48 13+8 21° 

Type Il. Age Related Problems 


Ex. 5. Kiran is 24 years older than Rakesh. 10 years ago Kiran’s age was five times the age of Ra 
Find their ages. Kesh 


Sol. Let Kiran’s present age be x years. 
Then Rakesh’s present age = (x — 24) years 
10 years ago, Kiran’s age = (present age — 10) years = (x— 10) years 
Also, 10 years ago, Rakesh’s age = {(x—24)—10} years = (x — 34) years 
Given : 10 years ago, Kiran's age =5 times Rakesh's age 


. Reqd. rational number = 


=160 _ 4, 
4 = . 


Therefore, Kiran’s age is 40 years and Rakesh’s age is (40 —24) or 16 years. 


Ex. 6. The ages of Ravi and Hema are in the ratio 5 : 7. Four years later, 
3: 4. Find their ages. 


i> Sol. Let Ravi’s present age be 5x years and that of Hema be 7x years. ° 
4 years later, Ravi’s age = (5x + 4) years, Hema’s age = (7x + 4) years. 
By the given condition, (Sx+ 4) : (7x+4)=3:4 
Sx+4- 3 
aT Te 4(Sx + 4) =3(7x + 4) > 20x + 16=21x + 12 
= 20x-21x=12-165-x=-4>5x=4, 
. Ravi’sage=5 x 4=20 years, Hema’s age = 7 x 4 = 28 years. 


- x-10=5(x-34) > x—5x=-1704 10> —4x=-160 «x= 


their ages will be in the Tatip 


Type III. Problems on Mensuration 
2 ‘ #] 3. 
Ex. 7. The width of Sudha’s garden is 3 of its length. If its perimeter is 40 m, find its dimensions. 


Sol. Let the length of the garden be x m. Then, width= Z xm. 
Perimeter = 2 (length + width) = a( +42] 


poe 


awe 3G reawal 
. ion ()=40 5 2044 =40 
x +4x=120=> 10r= 120 wre Ray 
ngth is 12.m and width is 2x12 =8m. 


side of a triangle is increased 10 cm. If the ratio of the perimeters 
id 
given triangle is 5: 4, find pit rat ot given triangle. — 


ae) 

rug => 4(x + 30) = Sx 

94> 4x —5x=— 120 -x=- 120 x= 120, E 

erit eter of the given triangle =x = 120 em. 

he perimeter of a rectangle is 240 cm. If its length is decreased by 10% and its breadth is increased 
y 20%, we get the same perimeter. Find the length and breadth of the rectangle. 

en perimeter = 240, i.e. 2(1+b)= 240 = [+5=120cm . 

length of the rectangle be x cm. Then, breadth of the rectangle = (120 —x) cm 

10 


The length is decreased by 10%, so new length =x- oe x 


Breadth is increased by 20%, so new breadth is 
20 
(120—x)+ Ue cre = (120-2) + (120-2) x= 


5(120—x)+(120—x) 600-5x+120-x 720—6x 
= + = cm 
5 5 5 
By the condition, perimeter remains the same, i.e., 240 cm 


9x 720-6x 9x 720-6x 
| So, 27 r )=240= To’ 5 = 
: 9x+1440-12x _ 
=> 19, 12 
Ba Yor 240.. - 
> 1440 — 3x = 120 x 10 = 1200 = — 3x = 1200- 1440=-240 > x= 3 =80. 


“.» Length of the rectangle = x = 80 cm and breadth = 120-—x = 120-80 =40 cm. 
Type lV. Problems on Speed Time and Distance ‘ 


Ex. 10. A car travelling at 60 km/hr left Dehradun at 3 P.M. One hour later another. car travelling at, 
80 km/hr started over the same road to overtake the first. How long must the second car travel ? 
Sol. Let the second car overtake the first, x hours after it started. First car travelled for (x +1) hours and 
distance covered by both the cars is the same. 
Distance covered by Ist car in (x + 1) hours = 60(x + 1) km 
Distance covered by 2nd car in x hours = 80x km 


% 600% +1) = 80x > 60x + 60=80x => 60=80x-60x=20x x= x =3,. 
Hence, the second car travelled for 3 hours. 


~ 
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Ex. 11. A motor boat covers a certain distance downstream in a river in fiye hours. It covers the Samp 
distance upstream in five hours and a half. If speed of the stream is 1.5 km/h, find the speeq at 
the boat in still water. 

Sol. Let the speed of the boat = x km/hr. 
Then speed of the boat downstream = (x + 1.5) km/hr 
and speed of the boat upstream = (x— 1.5) km/hr ' r ‘ sins 
Distance covered by the boat down stream in 5 hours = (c+ 1.5) x 5 = (6x + 7.5) km 


ul 1 he 
Distance covered by the boat upstream in 55 beni hours = (x rie Aes 
11x-16.5 ston ’ 
; By the given condition 5x +7.5= —5___ =? 2% + 7.5) = Ix 16.5 
10x+ 15 = 11x—-16.5 > 10x- 11x =—- 16.5- 15 =$=x==31'5 S{aatseeeee 
s. Speed of the boat = x = 31.5 kny/hr. oo) + ee) 

Other Problems mmo OR reed deavty alto ve! 

EX. 12. Saurabh can finish a work in 18 hours while Vinod can complete the same work in 24 ho 
How long will it take them together to complete this work if Saurabh is called away for 2h 
while Vinod continues with the work? rf EO eaminEiIed (191) tas 

. Sol. Suppose Vinod continues with the work for x hours. 290 Siamese 
Then Saurabh is available to do the work for (x — 2) hours. 5 


60 B18 0G Wlatio\ 


> 


Higne!l iol 


i) 1 ’ 1 bs sore 21d} gal oT 
Work done by Saurabh in 1 hr = 18 = Work done by Saurabh in (2) ee 2 a 


ilarly, work done by Vinod in x hrs. = = Brees M 
oD . ae od 88 he Oe ae ee 
aD) a3 


fork done by them together = igs + Wi 
Since this is the whole work 1 completed, therefore, 


x-2, %, x72 x 
“Fad =1> mle amen = 4x-8+3x=72 | Toclear the fractions multiply by 
3 the LCM of 18, 24 i.e., 72. 


80 i 
=> 7x=72+8=80. x= im hours. 


ce, together, they finish the work in us hours. | 
| 


—. 


a receives a certain amount of money on her retirement from her employer. She gives half of 
money and an additional sum of ¥ 10,000 to her daughter. She also gives one third of the 
ney received and an additional sum of ¥ 3000 to her son. If the daughter gets twice as much as 
e son, find the amount of money Prema received on her retirement. 
Let amount of money received by Prema be € x. “She rien 
‘ x ‘ ‘ ‘ a 
Money given to her daughter = ($1000) =% [aeee) 
s 1 fai 
Money given to her son =% E ar 000) =< [= mn 
By the given condition, daughter’ s share = twice the son’s share 


x+20000 _ [am |- 2x+18000 
2 3 3 


Linear Equations 213 
=> 3(x + 20000) = 2(2x + 18000) = 3x + 60000 = art. 
ee. — 24000 ‘. x=24000, ; 

“ Amount of money received by Prema iy , 


> numbers is 10, Find the 


will be 3 times the 


, and the third will 


Li tat: 


$ twice the largest one. 


of the smaller number. 


smaller by 36. Find 


aCe cacaueey’ . 0 h parts, the resulting 

- fraction is equivalent to re Find the fraction. — a 

| 9. The difference between two positive integers is gers is 1:3. Find these 
integers. 


10. The sum of the digits of a two-digit number is 4 
exceeds the original number by 27. Find the number. 


11. Sushma is now 15 years older than Vijay but in 3 more yez 
ears ago. How old are they now? 


12... Mary is 3 times as old as Bhawna, and the Sun of th 


; present age. How old are they now? aN 


13. Sanjay is now > as old as his brother. In 6 more years he 
the present age of each boy? 

14. (a) If the area is 3x cm’, make an equation, and find x. 

_ (6) If the perimeter is 40 cm, make an equation, and find x. 


> 


vin 
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i i i metre and the lengip 
it by increasing the width 1 me é 
the peal area. What is the length of a side now) 
in io 3:4. gle is described on; 

17. The sides (other than hypotenuse) of a right triangle are in the ratio bs pe Fie a i 

hypotenuse, the hypotenuse being the longer side of the rectangle. me ea 
fifth of its length. Find the shortest side of the right triangle, if the p' give ee 
rectangle is 180 cm. 


2 1 =: ee : 
[Hint : Hypotenuse = /sum of squares of sides = |(3x)? +(4x)* =V25x~ ps eas 
1g” ve 


thet 
7 


16. Madhu’s flower garden is now a square. If she enl 
3 metres, the area will be 19 sq metres more than t 


4 
*. Breadth of the rectangle = 50%) = 4x] 


see) % 


, Pia speed of one 
18. Two cars leave Delhi at the same time, travelling in opposite directions. If the average sp Cat 


is the 
is 5 knw/h more than that of the other and they are 425 km apart at the end of 5 hrs, what is the average 
speed of each? - 


is = of th 
. Two automobiles start out at the same time from cities 595 km apart. If the rate of one is 9 of the rate of 
the other and if they meet in 7 hours, what is the rate of each? , instil 
. A motorboat goes downstream in a river and covers the distance between two coastal towns in five] 


hours. It covers this distance upstream in six hours. If the speed of the stream is 2 km/h, find the speed 
of the boat in still water. ‘ ms 


- A steamer, going downstream in a river, covers the distance between two towns in 20 hours. Psi 
back upstream, it covers this distance in 25 hours. The speed of water is 4 km/h. Find the distance 
between the two towns. 


[Hint : First find the speed of the steamer in still water.] 
2 
» Ranjana’s mother gave her 245 for buying New Year cards. If she got some 10-rupee cards, 7 ey 


1 . 
5 rupee cards, and — as many 15-rupee cards, how many of each kind did she buy? 


The enrolment in a school this year is 552. This is an increase of 15% over last year’s enrolment. How 
many were enrolled last year? 


A fruit vendor buys some oranges at the rate of € 5 per orange. He also buys an equal number of bananas 
at the rate of €2 per banana. He makes a 20% profit on oranges and a 15% profit on bananas. At the end 
of the day, all the fruit is sold out. His total profit is € 390. Find the number of oranges purchased. 


Multiple Choice Questions 


+3 3x+l 2(x-2 
25, If Se the value of x is 5 
61 f 61 
@ 7 (b) 5 () -5 @ “Ty 
Baars) yen 


lution of ——— = ——__ 
26. The solution o. a tea 


OF; 0) -; (0) 


ww | 00 


| 
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57. A two digit number becomes five-sixth of itself when its di 
Ny The number is 
| (a) 45 (6) 54 (c) 56 (d) 65 


128. The ratio of the present ages of two brothers is 1 : 2 and 5 years back the ratio was I : 3, What will be the 
ratio of their ages after 5 years ? 
(a) 1:4 (6) 2:3 (.) 3:5 


(dq) 5:6 
Two trains start from P and Q respectively and travel towards each other at a speed of SO km/hr and 
40 km/hr respectively. By the time they meet, the first train has travelled 100 km more than the second. 
The distance between P and Q is 


(a) 500 km (5) 630 km 


igits are reversed. The two digits differ by 1. 


29. 


(c) 660 km (d) 900 km 


Challengers 

30. Solve and give the positive value of x which satisfi 
(2x + 4)? — («= 5)? = 26x 

31. ‘Nine persons went to a hotel for taking their meals. Eight of them spent 2 12 each over their meals and 


the ninth spent < 8 more than the average expenditure of all the nine. What was the total money spent by 
them ? 


ies the given equation : 


4 one | 


Solve the equations given below and match the solutions with the letters given besides each equation. 
Compare the statement given below : 


3 A ee 
4.0.3 (4x — 3) = 0.05 (10x — 8) 
ail a al (ae 

Da hldaic- The 3 A (®) 

4 

/, = = 

at+3 5 4, sion a @) s 
1.1(c +5) =—7(x +5) x= botemabenieeia (@) 

2x +3) (x—4) u 
g, 2x +3) (x= 4) _| PESO UE 

(2x—4) (x +5) ‘Q) 


is an important tool in solving linear equations. 


21 Simultaneous 
Linear Equations 


Introduction 


Consider the linear equation in two variables 

at+y=8 

To solve such an equation in two variables, you must determine all 
the values of x and the corresponding values of y for which the equation 
is satisfied. Some trial values of x and y for the equation “2x + y = 8” are 
shown in the table. Note that the statement is true for the pair (2, 4), but 
for the pair (4, 2) it is false. Therefore, you must report the pairs in an 
agreed upon order. If you choose the order (x, y) in this case, you can say 
that (2, 4) isa solution and (4, 2) is not a solution of the equation 2x + y=8. 

Since the order in which the numbers written in the pair, i.e., the pair (2, 4) is not the same as t 
for our purpose, we call a pair like (4, 2) an ordered pair. 

Ifyou try values of x in succession and for each such value find the corressponding value of y, 1,10 
that there is an unlimited number of ordered pairs, such as (0, 8), (1, 6), (2, 4), (3, 2), (4, 9)» (1/2, Ds, Ce Zz 
(2, 12), etc., that satisfy the equation 2x + y = 8, but there is no single “solution” as in equations ¥ + 
| variable. If instead, we are given two linear equations in two variables such as x + y = 8 and x- J 

generally possible (barring special cases) to find a single ordered pair that will satisfy both the a ; 
| two equations form what is called a system of linear equations. They are also called simultaneo 
equations. 


he paif (4 


you wil i 


= 5; ; hich 
Simultaneous linear equations or simply simultaneous equations are those equations for w | 
there is at least one pair of numbers that will satisfy each equation. 


Siving Simultaneous Equations 

here are two methods : 

(1) Graphical method —(2) Algebraic method 
In this chapter we will take up the algebraic method. 


Simultaneous equations can be solved algebraically by eliminating one of the variables. This elim 
done by any one of the following two methods : 


ination 


so thal 


The addition method. This method involves adding or subtracting the given equations 


one of the variables is eliminated and an equation in one variable only is obtaine-_ = ‘a 
oneu 


If necessary, we multiply the given equations by such numbers as will make the coefficients of 
in the resulting equations numerically equal. 


simultaneous Linear Equations 


When the coefficients of one of the variables in the two equations are equal. 
Solve : (a) x-y=3 ()x - y=5 


pervs x+§ 
; y= 11 
yn gays ; Al) 
Dies es Rao 2 ; weea(2) 
ng (1) and HOR obtain y 
fine 
Bp na ww(1) 
Tay) ORS : (2) 
$ 
6 a 
iP laead Wren 
Putting y= 1 in (1), we get 
x-1=5 gts BA a 
x=5+1=6 


Z| 


‘The solution is x = 6, y = 1 or (6, 1). 


Type I. When the coefficients of one of the variaieal in the two esuations me different. 

Method I. Make the coefficients of one of the variables in the two equat 

i sides of the given equation by suitable numbers. _ b pat = 

Ex.2. Solve: 3x-2y=19 : Wg (1) 
4x +y=18 (2) 

Sol. In this example, you can sec that adding or subtracting will not eliminate either variable. eee. if 


both members of the second equation are multiplied by 2, the coefficients of y will become equal. Then 
by adding the equations we can eliminate the variable as follows : 


3x —2y = 19 Rewrite (1) 
8x + 2y = 36 Multiply (2) by 2 
: Ilx= 55 Add the equations 
ip ; > x=5 
3 Now, 3(5)-2y = 19 Put the value of x in (1) 
=> 15-2y=19 
=> -2y=19-15=4 
4 = 
a5 =-2 


The solution is (5, —2). 
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Ex.3. Solve: 3x-—S5y=14 ; a) 
2x—Ty =2 
Sol. In this example we will have to transform each equation to obtai 
one of the variables. To do this we multiply the first equation by 
variable x in each equation then has the same coefficient. 


ld 
n the same numerical coefficieny 
2. and the second equation by 3.0, 


6x— 10y = 28 Multiply (1) by 2. ‘a ...., 
6x—21ly = 6 Multiply (2) by 3. ae 
mes = “ ‘ 
lly = 22 Subtract “ 
; S 22 = ta onl 
aT 


Putting y =2 in (1), we get 
3x-5(2)=14 => 3x-10= 14 ; 


24 , 
3x=14+10=24 => x= =8 -. The solution is (8, 2). 


You should check the solution in each equation. Remember that a solution is correct on} 
Note, when it satisfies each equation in the system. Frente : : y 


Check : Putting x= 8, y= 2 in (1), we get 3 x 8-5 x 2=14 or 24—10=14 or 14= 14 which ising 
Putting x= 8, y=2, in (2), we get 2 x 8-7 x 2=2 or 16- 14=2 or2 =2 which is true. 
Hence, the solution x= 8, y = 2, i.e., (8, 2) is correct. a ee 


Ex.4. Solve: 2x-y=4 bey alt | mt 
, x+2y=-3 «(2 
Sol. From (1), y=2x-4 ¢ t 
Substituting this value in (2), we get 
x+2(2x-4)=-3 =>xt+4x-8=-3 

=> 5x=-3+8 : =Sx=5 3 x=1 

Putting x = 1 in(1) or (2) we obtainy=-2.° + The solution is (1,—2). 
ethod is calle arison method. Two equations are 
quated. 


Ex.5, Solve: 3x-y=-15 ree. ; 


2x + 3y = 23 \ % ; wl) 
Sol. From (1), y=3x+15 (3) 
23-2x one . : 
From (2), y= 3 wld 
Equating the two expressions in (3) and (4) we get 
; 23-2x 
) 3x + 15= 


3 £- .¢) 


= Linear Equations: -. . aa 
aR Ox +45 = 23-25 [Cras maine 
=> 9x + 2x =23-—45 =_22 
2 llx=—22 
—22 


’ 


addition or substitution or comparison, whichever you 
system of equations. cones, the addition method is 


(1) 


2 = 18y- . 2 
2 Ge ate oe (2) 


Firs : remove fractions by multiplying both sides of each Ge by the corresponding L.C.M. of the 
mbers in the denominators. 


.C.M. of 5 and 4 is 20, therefore, we multiply both sides of (1) by 20. 


L.C.M. of 2 and 6 is 6, therefore, we multiply both sides of (2) by 6. 
Sremoving fractions from i. 


T+x 


20x — 20x =203y-5) 
4(7 +x) —5(2x- me =20(3y-5) 
~ 6x — 55y =— 128 =.G) 
Removing fractions from (2) 
al BS Sys 
6x oe Fox 3 618 —sy) 
Bj ree a 
34x + 15y= 132 |e) 
Multiplying (3) by 17 and (4) by 3 : —— 
~102x - 935y=-2176 : (5) 
102x + 45y = 396 yay (6) 
Adding (5) and (6), — 890y = — 1780 
do 3 
_ -1780 _ 
271 1390. 


Substituting the value of y in (4) 
34x+15x2=132 
34x = 132-30 = 102 


4 
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=> 


*. The solution is (3, 2). 


Ex. 7. 


Sol. 


Solve algebraically : Been ae =0. 
x 3y 6x y it 
1 1 Remy 
Let — =u, and 5 =v. Then (2 2 paeotitog 911 1 
2 1 ’ ‘ | pore vate poles of i it iv 
roche heirs eo evel ingiememm@e Dae vor | ofl) 
3u+2v=0 Anaeimmeb ero bout: wl 
From (2) , 2v =— 3u, Substituting in (1), we get Sr 
-3u 1 fata 
SOE 6) a 
es 1 ib avine 
or eee é- x tat 
1 Dee Sr. 
r fina 6 Gulia YoRaGiaen Byori ier 


HentOtsaSe it eter ivin 

a) hbase to MD. ir 

os ee 10081 OBA SED EMESY  or I 
22 4 , 

1 Noo ppategi: Uva” 


ao =-4 . Thesolutionis(6,—4). © <-. 


2 


We can also solve the given equations as under ; : 
Clearing fractions, we have 


6,2 1 
Talim »(l) 
[Multiplying the first eqn. by the L.C.M. 3] 


32 
Shae . 
a5 0 (2) 


; 63.1 
Subtracting (2) and (1), ae eee) 


rte 
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EXERCISE 21 (A) 
solve the following systems of equations : 


= a, 2. 3x+y=4 - 2e-y=5 x+2y=12 
, ot 2x-y=6 3x +y=25 x —y=4 
ges 3x+2y=2 4x +3y=14 7 +y) = 14 
4x +2y=—5 Sx+6y=4 9x —2y= 14 x=Ty—6 
9, 2x+3y=16 10. 3x—4y=8 2n — 3p = 20 - x+5y=23 
x+y=6 x—y=3 5n+p=-1 Sxl? =y 
, 5x—3y=—1 14. 6p—7q=11 4x + 12y =— - A+ y) = 80 —4) 
—x+3y=-7 8p + 3g =—47 2(x-1)=y-15 
4(p+g=64-1) 
8(pt+I=qt1 


ud 
2 
std 


x IN KIN 
x IAQ 


Multiple Choice Questions 


26.7 The solution set of the set of equations 3x + 4y=7, 4x—y =3 is 


@ Gd, 1) (6) (1,-1) (ce) (2, 1) (d) (1, -2) 
ea The values of x and y satisfying the equations pet l mete = 28 are 


| @ ©,9) (8) 9,6) (c) (60, 90) (a) (90, 60) 


Application of Simultaneous Equations to Practical Problems 


Ex. 1. The sum of two numbers is 126 and their difference i is 18. Find the numbers. 
Sol. Let the numbers be x and y. Then 


xt+y=126 «} 
seen .. (2) 
Adding (1) and (2), we obtain 
2x=144 3 = =72 


Now putting x = 72 in (i), we have 
T2+y=126 S y=126-2 => y=54 
The two numbers are 72 and 54. 
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Ex. 2. Two numbers differ by 6. Three times the larger number is 2 more than five times the sma}, 
number, Find the numbers. 
Sol. Let the numbers be x and y. Then 


x-—y= 6 
Three times the larger number (3x) is 2 more than five times the smaller number (5y). So we # 
3x —Sy=2 ; 
ic We have to solve 
x-y=6 ia : n(l 
3x —S5y=2 ‘ : i 
5x — 5y=30 Multiply (1) by 5 aig 0 
3x —5y=2 Rewrite (2) : a ia: 
- + = 
2x =28 Subtract 
x =14 a ens 
Putting x= 14 in (1) eS 
14-y=6 > YO 14-6 => y=8 
The two ay are 14 and 8. : ; 


Ex. 3. A fraction becomes — 4 if 1 is added to each of the numerator and denominator. pavever if 
We 


tract 5 from each, the fraction becomes — >. Find the fraction. 
Let the fraction be = 


———_ and anes 


2 1 
Give rarer 
=> 5(x +1) = A(y +1) 

5x+5=4yt+4> 5x—-4y=-1 => 2&-l0=y-5 > 2x-yH5 
have to solve the equations 

5x—4y=-1 Gast 

dx -y=5 w(l) 

5x -—4y=-1 Rewrite (1) . E vm) 

8x —4y = 20 Mali (2) by4 
ReMie Aes 
We Subtract i Seba 
ca) i 

Substituting x = 7 in (2) , we have ie? 


uM 
® 

Ca 

f 
YY 

H 
< 

Nn 


14-y=S5a y=l4-Say=9 «. The required actions > £1) 


Ex. 4. William is six years older than John. In four years’ time the sum of their ages will be 30 
What are their ages now ? is. Years, 
Let William’s age be x years and that of John be y years. 


According to the given conditions : 
x-y=6 


i 


Sol. 


E's 


ita neous Linear Equations 
ae x+44+y+4239 
E ‘je, the equations are : x-y=6 : Pee ees = : ; 
” ) WeArexty=22 -~ Aree ‘si , a 
|) and (2), we get 2e=28 => x=14 
tuting x= 14 in (2), we have 14+ 
illiam’s age is 14 years and Jo ’s age is 8 years. 


sum of the digits of a two digit number is 8. The number obtained by interchanging the two 
exceeds the given number by 36. Find the number. 2 


 ten’s digit be x and the one’s digit be y. 
T he number in the expanded form is written as 10x + y 
When the digits are reversed, then x becomes the one’s digit and y becomes the ten’s digit. Therefore, 


y=22 => y=8. 


co 


umber in the expanded form is 
10y+x 
cording to the given conditions, we have tatis Fit: : ) 

Bs : ae : .(1) 
(10y + x)—(10x+y) =36 - 

_ -9x + 9y = 36 € pe) 

Ox + 9y =72 Multiply (1) by 9 
© =9x+9y=36 Rewrite (2) Fae 
Adding @) and (2), we get ‘ y flertitbaey 


oot! & 08 Sear e 
whew Ge al ce 


IT < 


18y= 108 => y= 6 
- Substituting y=6 in (1), wehave x+6=8 = y=2. 

The original number is 10 x 2+6=20+6=26. oT 

Ex. 6. 5pens and 6 pencils together cost % 9 and 3 pens and 2 pencils cost® 5. Find the cost of 1 pen and 


1 pencil. 
Sol. Let the cost of 1 pen be % x and the cost of 1 pencil be € y. According to the given question: 
5x+ 6y =9 : nee (1) 
3x+ 2y =5 { 7 Wee Bod ei te 3s ; ...(2) 
15x + 18y= 27 Multiply (1) by 3 : nesters 
15x +10y =25 Multiply (2) by 5 olaeup St 
8y=2 Subtract 
ee 
Shige 
7H 1 6 315 “159-3 
ituti Sn) Sx t= = = 9 ae = 
_ Substituting y 4 in (i) ar Oo eS S93 er =e eS ie 


3 14) ee oie 
Cost of 1 pen = a 1.50 and cost of 1 pencil = % Fae = 25 paise. 


‘Ex. 7, 


Sol. 


Ex. 8. 


Sol. 


Ex. 9. 


Sol. 
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if its length is reduced by § Unig ty 
an, 


square units, 


The area of a rectangle gets reduced by9 py 3units and the breadth 
bh merely Sut RT hg andor of Bret A 
Let the length and breadth of the rectangle be units and y units ye ne aidan BAT posi, 
a 2 sisted by 5 units and breadth ree by eae the oe ix ret 
Square units ie.,xy-9=(x-5) 0 +3) { aay Og . Sone Meili) mal 
=) xy-9=19-5y + 3x-15 ro gih wea — BAER 
= -5y=6. {cit RO SME CDG: 
Given: Re icings is increased by 3 units and breadth by 2 units, the area Baereased by 6759 
yt 67= (xt 342) > 97 67= 17 +39 + Sn i. Mle 
=> 2x +3y=61 ee ag ae 
We have to ne the equations : 5) babe hie, iy 
3x-—Sy= : 54} 
2x + x =61 oa “(l) 
Ge loy-12-Muliply(1) by? ccc 4 
6x + 9y = 183 Multiply (2) by 3 a bi ; HATING f 
- os Subtract oe ee 
= 19y=—171 1) SBT 
> VS sll = a & ) 
-19 Ge: 


Putting y= 9 in (1), we have 3x45 =6 = 3x=51 =>x=17. CeOe 
The length and breadth of the rectangle are 17 units and 9 units respectively. 
A boat goes 36 km downstream in 4 hours and 30 km upstream in 5 hours. Find 


(i) the speed of boat in still water. 
(ii) speed of the current. 

‘ ‘Distance _36km 
Speed d tream = —— =—— =9 
pec COM ewe Time ee airs: 


.. Distance _ 30km aky, 
Speed upstream = =—— =6km/hr. ° 
‘peed upstream Time Shrs, 
Let the speed of the boat in still water be x km/hr and speed of the current be y km/hr. 
Then speed downstream = (x + y) km/hr and speed upstream = (x — y) km/hr 


According to the question. : 
xt+y=9 : ll) 
x-y=6 (2) 

Adding (1) and (2), we get2x=15 = x=75 

Substituting x = 7.5 in (1), we have 7.5+y=9 = y=9-75 = y= 1.5. 

<. The speed of the boat in still water is 7.5 km/hr and the speed of the current is 1.5 km/hr. 

2 men and 7 boys can do a piece of work in 4 days. The same work is done by 4 men and 4 boysia 

3 days. How long would it take 1 man and 1 boy to do it ? 

Let one man alone take x days and 1 boy alone take y days to complete the work! 


; 1 
One man’s one day’s work= —, =» 2 men’s one day’s work = — 
x x 


ne boy’s one day’s work = als 


eee 


alone. 5 * 
. 10, A man has only 20 paisa coins and 25 paisa co purse. If he has 50 coins in all worth 7 12, 
_. how many coins of each type does he have? ie: $ 
Let the man have x, 20 paise coins and y, 25 paisa co 
|. Value of 20 paisa coins = 20x paise, Value of 25 paisa‘ 
2. 20x + 25y = 1200 or 4x+ Sy=240 
Thus, we have the following equations : » 
x+y=50 i (1) 
‘)) ) 4x+5y=240 ...(2) 
4x + 4y= 200 Multiplying (1) by 4. | 
oe 4x + 5y=240 Rewrite (2) 


ys to complete the work 


—y=-40 Subtract 
=>y= 40 
d | Substituting y = 40 in (1), we get 
xt 40=50 = x=10. | i 
The man has 10 twenty paisa coins and 40 twenty five paisa ‘ 
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EXERCISE 21 ((=)) 
the answer is 68. If twice the first numbe, is ate 


1. If one number is added to twice another Se weed are the numbers? baits 
three times the other number, the answer 1S *°* ther number. The sum of the numbers is egy, 
€ 


M 


2 Three times one number is 24 more than ¢wice SP ; ing 
3. Saha ait 7 ee two parts so that twice the length of one part is 3'cm More tha ii 
4. Fe ecrcine twice as old as Band ten years a eee What ate 
S. Iie osama ed erage eran 70PIF We efi 


added to the son’s age, the sum is i 
6. Ifa miantialke for aaa and then cycles for 1 hour, he covers 17 km. If he walks for 1 hour \s 
cycles for 2 hours, still at the same speeds, he covers 22 km. Whatare his speeds of walking an d ove 
amount to € 260 per day. For 4 men and 7 boys, paid at the same rai 


7. The wages of 6 men and 5 boys 
wage bill for a day is % 232. Find the wages per day of a man and a boy. 
8. Two audio cassettes and three video casettes cost ¥ 340. But three audio casettes and two video cae 
¢ 


cost & 260, Find the price of one audio cassette and one video cassette. 
9. 4kg of potatoes and 3 kg of tomatoes together cost % 36.50. While 3 kg of potatoes and 2kg ofp, 
together cost 26.50. What is the price per kg of tomatoes and potatoes? DS Mate, 
10. A man has 50 paise and 25 paise coins worth ¢ 5. The value of the 50 paise coins is eq 


3 


ual to that oft 


coins. How many coins of each has he ? he 5 
on is such that if the numerator is multiplied by 3 and the denominator is reduced by 3, we 

t if numerator is increased by 8 and denominator doubled, we get 2/5. Find the fraction, S| 
Psum of the digits of a two digit number is 9. The number obtained by reversing the order Of digits g 
fhe given number exceeds the given number by 9. Find the given number. 
3. A boat goes 20 km upstream in 5 hours and 35 km downstream in 7 hours. Find 


(4) the speed of boat in still water 


(zi) speed of the current. 
14. A:person starts his job with a certain yearly income and ears a fixed increment every year, Ifhis salary 


00 after 4 years of service and ¥ 5400 after 10 years of service, find his initial salary and annual increment 
> metangle, the length is increased and breadth is reduced by 2 units each, the area is reduced by 28 
nits. If the length is reduced by 1 unit, and the breadth increased by 2 units, the area is increased 
Square units. Find the dimensions of the rectangle. 

a A ABC ZA =y°, ZB=(y—9)°, ZC=x°. Also ZB — ZC = 48°. Find the three angles. 
men and 6 boys can together finish a work in 3 days, while 1 man and | boy can finish it in 12 days, 
Find the time taken by 1 man alone to finish the work. 
18. The incomes of A and B are in the ratio 3 : 4 and their expenditures are in the ratio of 5 : 7. If each of them 

saves < 1000 per month, find their monthly income. 

{Hint : Let the incomes be % 3x and & 4x; expenditures be ® Sy and & 7y. 

Then 3x — 5y= 1000 and 4x—7y = 1000]. 

?. A and B each has certain number of oranges. A says to B “if you give me 10 of your oranges I will have 
twice the number of oranges left with you”. B replies, “If you give me 10 of your oranges, I will have the 
same number of oranges as left with you”. Find the number of oranges with A and B separately. 


Paise 


| 


WORE eles 
Wiis irae 


aif} doting oO 


3 el 
Sirait 
vibra ont, 
acibiw eee, Ott boif 

“ 4 oF S10? OF 


‘0..0) ita 


Linear Graphs] 


Co-ordinates 

There are many occasions when you need to describe the position of an 
object. For example, telling a friend how to find your house, finding a square in 
the game of battleships, describing the position of an aeroplane showing up ona 
Yadar screen. In mathematics, we need a quick way to describe the position of a 
Point. 

Rene Descartes- a French mathematician and philosopher who lived from 
1596 to 1650 developed a method for locating the position of a point by giving 
its distances from two reference lines OX and OY called axes at right angles 
to each other. 

O is called the origin, OX is called the x-axis, OY is called the y-axis. 


It is said that Descartes found i 
very difficult to get up in th, 
morning and that he preferred tg 
stay in bed and think. The Strain 
| of getting up at 5 O’ clock in the 
| : A morning to teach Queen Christine 


cl of Sweden is supposed to hay 
[ 


killed him. 


01234 56789 

position of a point A can be described as follows : 

Start from O and move 3 squares along OX, then move 5 squares up from OX. 

We always use the same method to describe the position of a point, i.e., start from O, finish move along the 


x-axis and then up. 
The description of the position of the point 4 is shortened to the number pair (3, 5)- 


The number pair (3, 5) is referred to as the coordinates of 4. 

The first number, 3, is called the x-coordinate or the abscissa of A. 

The second number, 5, is called the y-coordinate or the ordinate of A. 

A point like B may be referred to simply as the point (8, 3). This tells us all that we need to know about the 
position of B. The origin is the point (0, 0). 


Remark : The point (3, 5) is an ordered pair since it is ae aie Bcoprdinaie that is given before the 


y-coordinate. x comes before y in the alphabet. 
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he abscissa of a point is 


Glsta 


ixes can be extended to create four quadrants. Counting anti-clockwise, they are referred to as | quadrant, 
Ii quadrant and TV quadrant, 


ention of signs is as follows : : he 
nces measured from O along the x-axis to the right of y-axis are taken as positive and those measured 


as negative. Similarly, distances measured from Oalong the y-axis, above x-axis are taken as positive 


jeasured below the x-axis are taken as negative. In keeping with the above convention, the coordinates 
vould be as follows : 


The coordinates of point Q are (~ ,~3) 
7 eet +$——|—_} 


eee | 


oint on the x-axis. 
dinate of any point on x-axis is 0. So the coordinates 0 


98 


oint on the y-axis. 


tom 


Solved Examples 


Ex. 1. Draw a set of axes from—6 to 6. Use the same scale for each axis. Plot the points whose coordinates 
are given below and join them up in the given order : 


(a) @ C4, 5), C3, 6), (2, 5), (- 3, 2) 
(ii) C 6, a 4), (- 5, im 2), G 2, re 2), GC 3, r 4) 
(iii) (4, 3) (1, 6) (6, 5) 
(iv) (5, -2) (3,-4), (- 1, 2). 
(6) Draw the diagonals inside the shapes (i) and (ii). Write the coordinates of the intersection of 
these diagonals. 


Vat 
NBE 


BZ.@ 
aban 
NI y 


Be 


ze: 


(a) Let X’OXand YOY’ be the coordinate axes. Then, the given point are plotted as shown, 
(6) The coordinates of the points of intersection in (i) are (- 3, 5) and in (ii) are (—4, ~ 3). 
Ex. 2. Write down the coordinates of the lettered points, plotted on the graphs, shown below, 


231 


distance of 
quad: nt. ; coordinates are (+, +). It is ata 
ee he, We setae | is 5. Also, it is at a distance st 


the y-coordinate is 6, © 


that the 
h keeping in mind 
Bere -)i in quadrant IV. 


) at 
2), oa -6), D(7, -7), E(7, 4), FC6, 7), GR 6, - 5), H(-4, -3), P(4, -5) 
(0,5), NA, 0),£(0,-3). 


EXERCISE 


ame the points which lie o on (i) the» x-axis, 
(5, 0), B(O, 3), C-8, 0), D(0, -4) 
ot the points A(-3, 4), B(-1, 4), C(1, 3), DQ, 2), ECA, 1), Fa, 
he points in alphabetical order and join K to A. : 

oints A(2, 1), Be, 3), C(-3, 0), D(O, 
a figure? a 


~2), Join the points to 
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rs of a fs ABCD. Plot the points aay 
Thq 
My 


6. The points A@2, =I), B(-2, 3). CC-6, 3) are three comers 
point D. Give the coordinates of D. midpoint of ihe line a 
7, Plot the points A(-7, 3), B(S, 3) and mark the pint He mI ah ‘ng 


The a the coor 
“8. The radar screen shows aircraft positions. Write down 
ABCD, E, FandG. 


9. Drawa cod piaees ae Bamber cach axis from —10 to 10. 
Plot these points and complete the shapes. Each aaere has one corner missing. 
Write down the missing coordinates. 2 
@ square : (1, 1), (5, D), 0, 5), 

gle : (2, 7), (7, 2) (7, 10), (>, 

ogram : (-9, 10), (-7, 10), 6, 7), -,-), 

6, -1), 4, -3), 2,3), @ 1), (0, 1), 2,3), A, 3), G -)- 

near, i.e., First Degree Equations in one and two variables 

Of the following three diagrams shows a en associated with the equation. 

xX+y=2 

In Fig. (i), the replacement set of variables x andy is the set of wile numbers W, and so the graph consists 

of just three points @ 2), (1, 1) and (2, 0). 


CE 


rGraphs 3 bol 22 mamete ool 233 
Z Fig. (if), you see only a partial graph = 
ing ph is an infinite set of iso Be 


n 


the set of integers, Z, and the 


.R, and the graph is an infinite set 
on the coordinate plane, and the 


ot 
nda and bare not both zero, 


., SgXwhlr a_i aaa ae ae ON 
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"Method. To graph any linear equation in two variables. vainicibe 
1, Write the given equation in the form showing one variable in terms of ev ALE oan ommionly, 
_ in the form » = mx + c) and find at least three sets of values for these 
; HP ay Draw the x- and y-axes and choose a suitable scale. 
3. Plot three points named by the ordered pairs. wat Borat 
_ Draw the straight line joining any two of these points and check it with the third p 


pes 


Ex. 2. Graph the equation 2x — y=6, 


Sol. Step 1. Write the equation in the form y=2x-6 ‘ 
Step 2. Make a table by substituting values for x z 

Ifx= then y= 5 

7 8 4 

ordered pairs : 3 0 : 

0 -6 1 


Step 3. Plot these three points, 


Step 4. Draw a straight line through first and third points. 
Check : Does the second point lie on this line? 
Ex. 3. Graph 2x =x ~2y, 


Sol. Solve the given equation for y and make a table : 


1 
2x=x-2y > x=-ty => -3ey a ye 


Let x= Then yp = Ordered pairs (Point) 


Plot the points (4, —2), (8, — 4), (— 6, 3) and join. 
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[Maths Alert : Two points determine a line, so you need to graph only two points of the given 
.| equation. As a check, graph at least three points. (If the points you locate are not on a line, you have 
‘made an error), . 
Ex.4. Graph the equations (/) y= 4, (ii) x=~5, 
Sole? °°" ; 
© (i) Writing the equation as 0. x + y= 4, we see that there is no restriction on x. The condition simply 
requires that for every value of x in R, the value of y is 4. 
Some solutions are (1, 4), (-3, 4) and (5, 4), The graph is shown in Fig. Ex. 4(i). It should be noted that 
the graph of equation y = kis the line parallel to the x-axis at a distance k units from it. 
| (i) The equation can be written as x +0. y=—5, 
The condition requires that for every value of y in R, the value of x is —5. Some solutions are 
(5, 1), (5, 3) and (-5, —3). The graph is shown in Fig, Ex. 4(ii). 


xe5 Y 
©, 3) 


(5, 1) 
ye 


Fig. Ex. 4() Fig. Ex. 4(i) 


. The graph of a first degree equation in only one unknown quantity is either the x-axis, 

the y-axis or a line parallel to one of the axes. 

2. The graph of y = 0 is the x-axis and the graph of x = 0 is the y-axis. 

~~ 3. The graph of y =5 and y = —5 are lines parallel to the x-axis at distances 5 and -5 units 
~ “respectively from it. 

4, The graphs of x= 4 and x =—4 are lines parallel to the y-axis at distances 4 and —4 units 

_ respectively from it. 


P(l, o BO5, 4) 


Fig. Note 5 and 6 
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Sx, 


» Also, 


5, Ifa point is on the graph of an equation, its co : 1 
aidy = 4, the coordinates of P(1, 4) on the graph of y=x+ 3 satisfy the equation 


ie., if we substitute x = 1 and y = 4 in the equation y=* +3, the L.H.S = RS 
6. Ifa point is not on the graph of an equation, its eet do not satisfy the e, 
Thus, ifx =5 and y =4, the coordinates of B(5, 4) which 
not satisfy the equation y = x + 3. iz 


EXERCISE 22 (B) 


ordinates satisfy the equation. Thy, ; 


at; 
is not on the graph of y ~ E at 
Pig Yet iat enn. So 


1. Fill in the blanks : 
(a) The graph of x = 1 isa line parallel to the isa 
(b) The graph of y= 1 is a line parallel to the idajaxist) 2) han 
(c) The equation ax + by + c= 0 (where a and b are not both zero) is called a 
(d) The graph of 2x = 1 is a line parallel to the axis. 

2. Graph each of the following equations on a coordinate plane. 

(a) x=4 (b)x=-3 (c) y=5 @y=-1 
3. Complete the table of values for each equation and draw each line on a separate coordinate aria, 


axis) £ V7. fit 


“quation 


1 
(a)x+y=S=>y=5-x Qyat2ya 4 yoo a2 


x [3] [fof] 2 | x [-6[-4] 0 fe [ai] 
FEnme re aie es 


3 2 
(c) 5y-—3x=15 > y= Be (d) 2kt ye em ttt 


[= [sft se aa | oemiemie ope"? 
Ba Se 


4. Draw a coordinate grid from — 10 to 10 on both axes. Using table of values draw each line on the 


7 es 


same grid. 


(@) y=x-4 Oy = 24 I Oya 3x-4 Oe @ yaaa 
Solving a Pair of Simultaneous Equations Graphically sir _ Simultaneous mean, 


¢ ; : ‘at the same time! 
You know that simultaneous equations are equations that are true at the sametime: ©? \ | 
When two lines cross, they cross only once. Each line can have an equation > a. 


., y=xX—-2,y=-xt4 


When you solve a pair of simultaneous equations you are finding the point where the lines 
cross. This point is called the point of intersection of the lines. 


Ex. 1. Solve graphically the equations : x + y=3, 3x—2y =4. 
Sol. Step 1. Draw the graphs of the two equations on the same co-ordinate plane. 


| ee 4 
draw graph ofx + y=3 = y =3 —x, we have To draw graph of 3x—2y=4 = y= > x—2, we have 


x {0} 1 | 3 Meacteal a Orie ona ede | 
y |3 |2 ]0 y |-2]1 14 | 


Plot the points (0, 3) (1, 2) and (3,0) and join, Plot the point (0, —2), 2, 1) and (4,4) and join. _ 


| as PRE 


Step 2. Read the co-ordinates of the rain oie of the two lines that you have drawn. 
" Here the lines intersect at point P whose coordinates are (2, 1). 

Hence, x= 2, y= 1 is the solution of the given equation. 
fx. 2. Solve the system : 2x-3y=_ 6, 2x-y=2, 
*Sol. Step 1. Draw graphs of the two equations on the same co-ordinate plane. 


| The table of values for the equation The table of values for the equation 
i 2 F 
See V4 Xt hs &x-y=2 => y=2x-2, is 
x 0 3 |-3 x 0 1 2 
| p24 (0 y |-2|0 ]2 


Plot the points (0, 2), (3, 4), (— 3, 0). Join to obtain the graph of 2x -—3y =— 6. Now plot the points 
(0, — 2), (1, 0) and (2, 2) and join to obtain the graph of 2x—y=2. 
Ty eet ge T a aes 8 a Cea a a ms 


TE 
2 ee 
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Maths Alert : We wish to remind you that, in fact only two points are enough to obtain he 


We have taken three points to safeguard against any error, as sisal bia 
2, Read the co-ordinates of the point of intersection of two lines that you have drawn, 


= 


Step 
Here the lines intersect at point P whose coordinates are (3, 4). 


Hence, x= 3, y= 4 is the solution of the given equations. 


1. Write down the solution to the simultaneous equations represented by these lines. Show that i 
equations are true at this point. oth 


@ (0) 


Solve these simultaneous equations using graphs : 


Jy Dyers) 3. y=2x+2 4. xy 
y-x=-4 3y=-x-15 2x + Sy=12 

5. x-2y=5 6. 3x+y+1=0 7. 2x-y=8 
2x + 3y = 10 2x —3y+8=0 4x +3y=6 


INTERESTING FACT ABOUT A MATHEMATICIAN 


Throughout most of history, women were not given much education. Therefore, there have been few 
Dmen mathematicians, although many women became eminent mathematicians. One famous woman 
Aathematician was Maria Agnesi (1718-1799) of Milan, Italy. 

_A remarkable thing about Maria Agnesi was that she could do mathematical problems in her sleep. She 
sa sleep-walker. Often in the morning she would find that she had sleepwalked to her desk and completed 


plem she had been unable to solve the night before. | 


n of second degree is one in 


ation is a polynomial equation of second degree. An equatio 

pears to the second power and to no higher power. 

tions are x7 — 36 = 0,x°+ Ix +12=0, 5x? =7x-1 Lida 

c=0, where a, , ¢ 4 
fy (> "ih. Shee 


. gnyition : 
Y oinitt 

yadratic edu 
AG, variable ap 
of quadratic equa 


form of the quadratic equation is ax? +bx+ 


Ss 


' 
) P 


ic Equations 
i Quadratic oe e a true sentence. 
golvine, = 1 is the given equation, we see that either +1 or —1 can replace Be fering +1 and —I 
n way to write this solution set is {1,1}. Mathematicians have devise: = . 2 rea SPacp are often 
. expression by using the double sign + before the number. The roots of the eq 
simp 
wt asx='- 
4 + (x? -8) =11-x? u 
fd. solve: 2(~"° —8) <aassthergiven equation in standard form, 


Step 1. E 
= k where k is a constant. 


5 2 
Step 2.-Divide both sides by the coefficient of x. ; 
Step 3.. Take square root of both members of the equation. 


Step 1. 2(x? -8) =11-x? 


ESS 2x? -16=11-x” 


: : an 3x2 =27 


2_ 27 
x-=—=9 
pice 2. => 3 c 


Step3. => *=+3 
Cheek: 2(32 -8) =11-3” > 2x1=11-9 > 2=2 


__ The roots of the given equation are x =3 and x= 3. 
makes the equation true. Since each root 
s for this quadratic equation. 


root is any replacement of the variable that satisfies 


Ex.2. Solve : 5x” =15x. 
2 is.-0 1. Express in the form ax* +4x=0- Mi 


r - 


2. Factorise. Ra 


=> _3)= : 2 Sine? 
Sx(x—3) =0 3. Let each factor = 0 (if ab =0, then either a= 0 or b=0). 
= Sx=0 or x-3=0 4. Solve for each resulting equation. 
_> x=0 oF x=3 


Hence, x = 0, 3 
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Solving Quadratic Equation by Factorising 
od: 1. Express the given equation in the standard form — 

ax*+bx+c=0. 

2. Factorise theleftnumber. (4e., ax’ + bx +c) “ie oe hae 

3. Let each factor = 0: ps ee ES ek Ds 

v - Solve each resulting equatio n. 


Ex. 3. Sy x*-3x-10=0. 


Sol. x? —3x-10=0 1. The Sineson ian standard form. 
=> x7 —5x42x-10=0 2. Factorise the left member. 
> x(x-5)+2(x-5)=0 
= (x—5)(x+2)=0 

x-5=0 or x+2=0 3. Let each factor = 0. 
x=5 or x=-2 4. Solve each resulting equation. 
Check : x =5 Check: x =-2 
5? (3 x5)-10=0 (-2)7-3x-2)-10=0 
25-15-10=0 4+6-10 =0 
25 -25=0 10—10=0 
0=0 0=0 


2. After er checking, we can say that the roots are 


9f 6+ 34-2 =0 
=>  34(3t-2) + 1r—2)=0 
> (3t—-2)(3¢+1) =0 
= 3t-2=0 or 3+1=0 
=> 3t=2 or 3f=-] 


as 2 
Check: When t= 2,L.H.S.= »x(2) x24 
ee. ; 4 
When f= -3, LHS. a(>5) -»({-)-4 
=1+1-2= aes SRLS yy 


_x+3_3x-7 

" 9620 2-3" 

x+3_ 3x-7 

x+2 2x-3 

Cross multiplying (x +3)(2x-3) = (3x-7)(x+2) 


fic Equations 


+6x—3x-9 = 3x2 ae cn pried ot sien Bike {i 
22 +3x-9=3x" x14 3 2 
x*—-4x-5=0 ee 


xP H5x+x-5=0 = x(x—5)41(x-5)=0 [Factorising | 


= (x+1)(x-5)=0 


ee ea =, &+5)=(%-3) = he 
exes x45). 6 (x-3)(x+5) 6 
x+5-—x+3 6 

Pr Br Sx=15 Ba a 

Be Oe 8 hs 43 ee 
x?+2x-15 6 

apn 2 x? +2x-15—48=0 = x? +2x-63=0 

= x74+9x-7x-63=0 > x(x+9)— T+ 9) 0 
=> (+9)(x-7)=0 ; SE 
eS x 19=0- or x-7=0 

=> x=-9 or x=7 

Since; both the values satisfy the given equation. 
ee) x= 7 


EXERCISE 23 emo 


of the e ollowing equations : aes: 


OKA de ~49=0 


5 ab Sate 
2: 7-750. 


: 


1; x *=3x- 10 es 


, 


E16 
12=0 17. ieee 2= :0 18 cee 


Re ine Lee a 
27=0 22. (c- -5) oir i 


aol x-3 = 


=3—(x #2,4 
sar 5¢ ) 


a, 
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28. Match List I with List I and select the correct answer using codes given below the lists. 
LIST I LIST I 

Quadratic Equation (Pair of roots) 

A. 2x7 4+x-6=0 1. (2, 3) 


B. J3x* + 10x- 8V3 =0 


C. 10x* -9x-9=0 


D. 2 —5x+6=0 


(@)|AVeB Ce D. 
ceil 2g See 


FS 
Chapter Wrap Up 


Summary of Key Facts 
1. A quadratic equation is a polynomial equation of second degree. 
2. A root isa value of the variable that make the equation true. There are two roots for each quadratic equation 
3. For the quadratic equation, x =awehavex+ Va. 


MENTAL MATHS 


Find the roots of: 
1. 3z-2?=0 2. 5z7-30z=0 3. x7 4+5x+6=0 4. x? —3x-10=0 
5. y?+3y-18=0 6. 5x°-20=0 7. x? +9x+14=0 8. x°+4x-12=0 


THE HUMAN CALCULATOR 


rdon Cherry of London can instantly calculate in his head that SEPTEMBER 
September 18 in the year 819202 will fall on a Wednesday. 819202 


WORKING WITH PRIMES 


1. In the twentieth century the first year that was a prime was 1901. Can 
you find the other twelve? 

2. Complete the magic square. Note that all the 

numbers except 1 are prime numbers. 


jnequations in One Variable 
Mathematical sentences of the type 
547, 7>5, —1<2, 3y<I5, 5t>20 
are called inequalities or inequations. 
* These ‘sentences say that one thing is not equal to another. 
The bag on the left weighs less than the one on the right, so 
x<15, or 15 > x. i —_ 
Consider the sentences eras: +r 
(a) 3x= 12. (b) 2x <3 
If the variable x in the equation (a) is replaced by the number 4, it yields a true statement. We say that the 
equation is satisfied. Similarly, the inequation (6) is satisfied if the variable x is replaced by the numbers. 


-, —3, -2,-1; 0, 1 (x is an integer) 


Solution Set or Truth Set 


Consider the inequation 1 + x > 5. We can obtain the following solutions for the replacement sets shown. 


Replacement set Solutions 
A= {0, 1, 2,5, 7, 8) 5,7 and8 
B= {0, 1, 2, 3, 4, 6) 6 
C= {0, 1, 2, 3, 4} o 


‘The above example illustrates the fact the solution of an inequation depends upon the replacement set used. 
It also follows from the above that an inequation may have one, many or no solution depending upon the 
replacement set. The solution or solutions of a given inequation forma set which we call the solution set or the 
truth set. It is obviously a subset of the replacement set. 


Notation 
. Recall from the chapter on sets the following notations that are used fez sets of numbers. 


N = Set of all natural numbers, 


W= Set of all whole numbers, / 


Z = Set of all integers 


Z* = Set of all positive integers 


Z = Set of all negative integers. 
R = Set of all real numbers. 
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Properties of Inequalities. 
1. Adding to or subtracting from both sides of an inequality any no 
inequality. 


>8. 
(i) x-3>5 is equivalent to x-3+3>5+3 or x>5+3 oF ¥ 
3-1, or x>3- -lorx>2. 


n-zero number produces an o duty 


(ii) x+1>3 is equivalent to x+1-1> ; 
0 
2. Multiplying or dividing both sides of an inequality ia the same p 
~ inequality. 


itive number, Cee an mei 
trae Yale 


5 15 : 
() 5x>15 is equivalent to 252, or x>—— OF 328 


- i) +>2 is equivalent to =x3>2x3, pra 2 <h0te 207 Rae a titer 
the same negative number produces an inequality With : 


{ we oy ft ‘ 
dmajaw Met adt go 


3. Multiplying both sides of an inequality by 
direction reversed. J cl} edd & 3 
(i), 3<4 is equivalent to (-1) (3)> C)) (4) or-3>—4. Lio a 
(ii) “x38 is equivalent to (1) (x) <1) (8) or <-8. 1Se SHH 
(ii) —x>-8 is equivalent to (-1) x) <1) (8) orx <8. 
4. Dividing each side of an inequality bya yeaa e number, does not change the inequality’ 


15 
(i) 20> 15. Also, ae ie.,4> 3. 


2xip ABennulos yalw 
i.€.,x>4. 
(ii) 12x>48 5 > ae 6.x : 
5. Dividing each side of an inequality by a negative number, reverses the inequality. — 
2114 bi 


e.g. 21> 14> ar Le. -3<-2. £ 


ye change over the sides 0 i ality we must change the sign fro Bo oF from ta 
4 
art Bsieve viits qb nal 


number unless itis desired 


i TT lll 
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Graphing Solution Set of an Inequality on a Number Line 


_ The graph of a linear inequality in one variable is the collection of all points on the number line which 
correspond to the numbers in the solution set of the given inequality. 
F Jllustrations: ~ i : i 
4. Thenumber line represents the inequality x>3. The Open’ ra o u : > 
dot at 3 indicates that this number is excluded. 


The coloured shading with an arrowhead indicates that _ 
all numbers greater than 3 are included in the graph. leh 


2. The solid dot at 3 indicates that the point 3 is also included aang FARO > 5° "5 
gene ert ‘  Graphotxz9 


(pe 


A Ot 
32-101234 5 
_ Graph of x<3 


3. (i) The diagram shows that all numbers less than 3 are 
included in the graph. 


pricecenentinceersn ttt een eR 


geo o f 23 4 5 
___ Graph of x <3 


@ The diagram shows that graph of all numbers less 
than or equal to 3. Coe P a: 


4. The graph is the line segment that includes —1 and3 and) == a 
all points between them. es e i 


"5, The graph ofall points lying between —1 and3 excluding y 
end-points —1 and 3. 


<. 


tch the inqualities with the graphs. 


xs 2 (a) 


(6) 


(G aioe ee 2 304 SiG 


Q Se 
-4-3-2-1 2 aaear 6 

Qt ee 
-4-3-2-1 0123 4 5 6 
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Solved Examples , id at babe 


Ex. 1, ‘Solvex+2<5, choosing replacement from {0, 1, 2, 3, 4, 5} and. graph tt the solution set, ;; 

Sol x+2<5, fqety ota 
eee 2<S—2 _ Sita 2 from each se 

>x<3 ' . . jee PAS eR GA Tes Hen’ aa 


HELE ) 


Choosing those numbers from the replacenet set biol are less than 3, we diel x= 0/1, 2. 
The eraph Consists of only, the points 0, 1, 2 and so the he eae is as ae. 


9 Semone cotticysnren 


i 0 
Note that'no other portion of the Pinbealn line than the points 0, 1, and 2.i is “nclyded i in the graph, 
Ex. 2. Solve the inequality 3x + 5> 20, and graph the solution set. ioe viiieadaaite 1 


Sol. As with equations, we can add to or subtract the same value from 20 ‘ 


_each side. However we can multiply o or gaivide by positive rales 


only,’ 5 Saat ae ; Hawions tbr i paged yay! E me ed: 
Lefkas Lota 
3x >20—Sinen 7; Ces re aie Seren 
3x>15 : 
15 
OR 2 ee 
3 
x>5 i y = gear is ath Te 
The graph is as shown. 


Ex. 3. Solve the inquality 23- x< 7. i 
Sol. Looking back at the method used for negative aa in equations, we have 
23 < 4x +7, Adding 4x to each side. 
'23-7<4x ‘Subtracting 7 from both sides. 
= 16<4x. a 
= 4<x Sa 
> x>4, 


_< COCO Sa ee 
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Ex. 4, Solve the inequality 12_, > 3x-5. 


gol. As with equations, we need to have the ‘x’ term Positive, and on one side. 


12-x>3x-5 = 12>4x-5 => 17>4, = Us = Ans x ie. eae 
4 Aiea 4" 


‘Ex. 5- Solve the inequality 3748 < 29 if née W and graph the solution set. 
f Sol. - W = the set of whole numbers {0, 1, 2, 3.00} 


3n+8<29 => 3n<29-8 > 3n<21 = yous So, n<7 
«, The solution set S = all whole numbers less than 7= {0, 1, 2, 3, 4, 5, 6} 
The graph includes only the whole numbers 0 to 6 and is as shown : 


PRU ret 


Ex. 6. Solve the following inequalities ; 
(a) x+3>5 in the system of natural numbers. 
(6) x—4<1 im the system of natural numbers. 
(c) -3x>15 in the system of integers. 
(@) 3x+2>14 in the system of real numbers. 
(e) 7—4x <15 in the system of real numbers. 
@ 5x—3<12 where xe {-5,-3,-1,1,3, 5, 6}. 


(g) x+5<20 where xis a prime number. 


Sol. (@) x+3>5 = x+3-3>5-3 > x>2. Hence x =3, 4, 5, 6, ... 
(b) x-4S1 > x-44+4<144 5 x5. Hence x = 1, 2, 3, 4, 5. 
lS 
(ec) -3x>15 = = eee => -x>5—>x<-5. Hencex=...,—-8,-7,-6. 


The graph will be as shown. | 


(2) 3x+2>14 >3x>14-2 = 3x>12 


i Bass. 12 =>x>4 
Bhi. 3 : 
oh © 7—4x<15 => —-4x<15-7 > -4x <8 
5 2 => x>-2, 
4 4 


where x is a real number. 


Biorb Wil De.as shown. tt 


=3.-2 =15) OF Rtas 
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Ug 
(f) If 5x-312, where xe (-5,-3,-1, 1, 3, 5, 5} Sy 
15 
then 5x $12+3=> 5x<15 ae ad x3 


Hence x = —5,-3,-1, 1, 3. 


PRI 


The graph will be as shown: _7_¢-5-4-3-2-101 2 3 4 56 
(g) Ifx +5 <20 where x is a prime number 
then x<20-S5>x<15 u 
We choose only those numbers which are primes numbers. Hence x = 2, 3, 5, 7, 11, 13, 

Ex.7. Solve x +3> 15 when x € {all natural numbers less than 10} 

Sol x+3>15 = x>15-3 = So,x>12 
But the replacement set includes only numbers < 10 
. Solution set §= 9. 


Ex. 8. Solve the inequality 7(x—2)+2>2(5x+9) and graph its solution set. 
Sol. When nothing is mentioned we presume that x is a real number. 

V(x —2)+2>2(5x+9) 

7x-144+2>10x+18 

Jx-12>10x+18 => 7x-10x>18+12 

=> -3x>30>-x>10 > x<-10 


You 


The graph is as shown: _49 55 59-15-10 -5 0 5 10 15 


EXERCISE 24 (B) 


1. Which numbers out of the numbers shown here might x stand for in each inequation below? 


(a)x>7 (b)x <5 (c) x>9 (d)x<2 
2. (a) Choose replacements from {—2,—1, 0, 1, 2} to solve these inequations. 


(b) Mark the solutions as dots on a number line. For example, the solution of x > 0 is 1, 2, which can be 
shown on the number line like this. 
——_+—_ + o_ ++ 
=2—| 10: 1 2 voene4 
(i) x+3>3 (ii) x-5<-S (ie <3 
(iv) l-x>1 (v) -3<-2+x (vi) x+6>7+2x 
Find the solution set for each of the following inequalities: 
3. x-8<30 where x is a square number. 4. 17x<119 where x is a positive odd number. 


Z 
5. ee where z is a positive integer divisible by 5. 


Linear Inequations 


551 where x is a positive integer divisible by both 2 and 3. 


3 


26 < 98 where p is a positive integer divisible by both 3 and 4. 


'7<28 where x is an integer greater than 4, 9, +6 <1! where m is not a prime number. 


he following inequations and show the solutions ona number line: 

7 in the system of (a) integers, and (6) real numbers, 
> 4 in the system of (a) integers less than -2. (6) real numbers. 
>27 in the system of (a) even numbers less than 15. (6) real numbers, 
<9 in the system of (a) prime numbers less than 20, (b) real numbers. 
Sns 410-87 in the system of 


("4 t 
15. 0>-4-p 16. isto? 17. 8(y+ 5) >-(20-3y) 


Match the inequality with the graph of its ‘line’ solution , 
1, c= 7>-25 @) 


; 210123456 
, 5x-72 2x-10 ()<— 
e -14 +12 -10 -8 -6 
20. =3x—7>-—22 (.) ++ 


22 -20-18-16-14-42-49 
# —LxeZ 4 (d 
al. x2 ie Pati rs. 
al (e) 
(3 4-3-2-101234 
ff) 2 
3210123945 


Solving Combined Inequalities 


| Inthis case there are two inequations to be satisfied, Such inequalities are also called compound inequalities. 
is. 1. Solve the inequation -2 <x <1 and represent the solution set 


on the numbers line. 
|Sol. Given inequation contains two inequations namely, x>—2 and y< 1, 
This is shown here on the number line. 


| 
| eoe—2t 1.0) tobe tig 
| X>-2andx<1 


» | Remark : Sometimes two inequations cannot be written as one expression, eg, : 


-2 and x21. 


i. 32-1012 4 


X<-2andx>4 
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non a number line, Wrig, ; Ligg 
* do 


Ex. - 


ti 
2. Solve the inequation -1 < 2x + 4<5 and show the solutio 


Possible values of x, if x is an integer. DSS seiote Iran 
: jons. 
Sol. Given j inequation can be spilt into two inequation isin ted ly 


Y ~ 
-1S$2x+4 and 2x44 <5. Solve them separately. 
2x+4<5 This can be shown on the number line a as Under 


i —1S$2x+4 
See Siem: = 2x<5-4 
> _5<9, => 2x<! 
5 ries 
=> -=Sx CR aS 
2 
1 
( => x*2-2- : 
2 17 


) 


Chapter Wrap Up 


Summary of Key Facts 


1.'> means greater than; < means less than 

> means greater than or equal to. Hoe adh ah 

$ means less than or equal to. f Aer ADH BHOAY Chad aniston 
2. To solve an inequation, you can: serie 

(i) Add the same number to both sides. ; ODN Sai 

(ii) Subtract the same number from both sides. 

(iii)Multiply both sides by the same positive number. 


(iv) Divide both sides by the same positive number. : 
(v) Multiplying or dividing both sides by a negative number reverses the direction of the ‘inti 
. The solution of an inequation depends on the replacement or truth set given and can be represented o1 
. number line. ' 


Review 


You havé studied in detail about relations and func 
briefly the concepts learnt by you in thatclass. 
B® /Ordered pair. An ordered 

In the ordered pair (a, 6), 


Maths Alert : 


tions (also called mapping) in class VII. Let us review 


Pair is a pair of objects whose components occur in a special order. 
a ts called the first component and b the second component. 


_25 35 
5° 5 
& | Cartesian product. Let Aand Bbe two non-empty sets. Then, their Cartesian product, denoted 


by A x Band read ‘A cross B’ is the set of all ordered pairs whose first components are 
elements of the first set A and second components are elements of the second set B. 


Thus, (-5, 7) = f } but (—5, 7) # (7, -5) and (3, 8) # (5, 8). 


Maths Alert : The Cartesian product A = B is not the same as B x A. In A * B, the set A will be 
considered as the first set and the first component of the ordered pairs will be picked up from set A, 
while in B x A, the set B will be considered as the first set and the first component of the ordered pairs 
in this case will be picked up from set B. sister Zi <0 ame li 
Ex. 1. Let A = {2, 3, 5} and B = {2, 4}, Find: : ° 
_ (@)AxA (b)AXB ()BxA . (Q)BxB 
Sol. Given: A= {2, 3, 5}, B= {2, 4} ' 
(a) Ax A= {(2, 2), (2, 3), (2, 5), (3, 2), (3, 3), (3, 5), (5, 2)5 5, 3), (5, 5)} 
(b) Ax B= {(2, 2), (2, 4), 3,2), 3,4), (5, 2); (5,.4)} 
() Bx A= {(2, 2), (2, 3), (2,5), (4,2), 4, 3), (4, 9)} 
(@) Bx B= {(2, 2), (2,4), (4,2), (4,4)} 
'EXERCISE 25 (A) 
| Form ordered pairs by pairing the following : GS Aapealis 
1, Cricketers : Dravid Sachin Sehwag Ganguly Dhoni 
Runs scored in amatch:. 59. (84) 3: 8.4966 4 Sak (ee EA ae 
: Rekha. : ’ Sunita . Vivek .. Rahul Anju — 
sin science _ AO ee in OB ah 75. 9 SOAS Sacer Ga) 
{6, 7, 8}, B= {8, 9}, find the Cartesian products A x A,B x B, Ax Band BX A, 
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Relation 
In our daily life, by relation, we mean an association of two objects, such as thahes a ae 
() person, e.g., father and son, husband and wife, brothers and sisters, A ae 

(ii) Schools and their principals, 
ar States and their capitals, etc. 


i { 


Aves AUR. Meee be 1 
HIG é TES%e 


_ Thus, for the above relation, we have dies 
~ Domain of R = {0,—1, 2, -3,-8}, Range of R= . 1,49, 3 EO Neg bo 5, 
Representation of a Relation ee 


The representation of a relation as a set of ordered pairs as done above is called the roster form, Ang 
way to picture a relation is by using an arrow diagram, which is also called ie mapping ‘oa Thus, e 


May picture the melation Ras under : 


@ The equation form ofa relation — PAE cs ae 
Suppose we have the relation k bc, 
R= {2, 4), 2, 4), GB, 9), 4, 16), C8, 64)} 
in which the second component of an ordered pair is the square of the opt tea then it may als 
be represented by means of the equation y = x”. aes | * Domain ange”) 
The variable x denotes an element of the domain and ig variable VAs ; BS j= ANG 
an element of the Tange. Here, y is the square ofx.; © = =)... 4%) 


ij | 

B Rule ofa relation HEA AE YS A * yis obtained or an fi squaring | 
If a particular relationship exists between the second and first ‘components of each ordered ait ofa 

~ relation R, then this relationship is called the rule of the relation. meer ~ 
Thus, in the relation R = {(2, 4), (2, 4), (3, 9), CD 16), fi 8, 64} the rule of the relation is 


‘the square of’. 
Ex. 1. Let A = {10, 11, 12, 13, 14} and B= {7, 8, 9, 10, i, 12}. LetR be direlation ‘is 2 more than od | 


to B. Find R. Show it by an arrow diagram and also by an equation. 
Sol. Here, the element of the second set is obtained on subtecttee 2) a the Smet of the st ae 
clearly, R={(,y)|y=x-2, x6 Aye BJ 


50 
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| _ Hence, we form those pairs (x, y) in which x is 2 more than y. 
“R= {(10, 8), (11, 9), (12, 10), (13, 11), (14, 12)} 
Domain (R) = set of first components of the ordered pairs in R= {10, 11, 12, 13, 14} 
_7 Range (R) = set of second components of the ordered pairs in R = (8, 9, 10, 11, 12} 
10 8 


11 
12 
13 


_ The arrow diagram is as shown 


/***“write the domain and range in each case. 
Sol (a) R= {(a,p), (5, 9), (cn), (d,)} 
sje) Domain (R) = {a, b, c, d}, Range (R) = {p, 9,7 
(6) R={(, 1), 2, 4), (2, 4), B, 9), (4, 16} 
Y ©" Domain (R) = {1, 2,2, 3, 4}, Range (R) = (1,4, 9, 16} 
(c) - R= {(0,—2), (7, 5), C9, -11), (15, 13)} 
__. Domain (R) = {0, 7, -9, 15}, Range (R) = {-2, 5,11, 13} 


5 EXERCISE 25 (B) 


t t the ordered pairs in each relation : 


at 


Let A= {a, b, c, d}, B = {x, y, z}. State which of the following is a relation from A to B: 
(4) X04, x), (5, y), (¢,2),(4)} ©) 2), (9), (@2)} (©) {@y), (6%), 0} 
@{@2)},(4,y), 42} (&) {(2,2), (4,2), (a,x), (b, x)} aries 

| {Hint. R is a relation from 4 to B only when the ordered pairs in R belong to A * B, ie, RCA xB) 


i > 
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3, In each of the following, state which of the ordered pairs belong to the given relations «1 
(a) {(x,y) ly =x) R= (1, 1), 2, 8), (3, 10), (4, 64), C1, D), (7 49), (-5,—125)}) 
(6) {(x,y) Lap = 20); R = {(1, 20), (20,1), (4, 5), 6,4), (0, 20), 20, 0), C10, 2), :3)} 
4. Given A = (3, 4, 5, 6} and B= {6, 7, 8, 9, 10, 11, 12}, find if R is a relation ‘is a factor op ftom 
B. Write the domain and range of R. Atg 
5. Given A = {6, 7, 8, 9} and B= {5, 6, 8}, let R bea relation 
Roster form and find its domain and range. 
6. Write the relation {(x, y) : x= 3y, x and y are natural numbers less than 10} in roster form ang find; 
domain and range. A 
7. Determine the domain and range of the relation 
8. Given A= {2, 3, 4, 5, 6}, list the elements of the relation {(x, 
x#y}. ‘ 
9. Zis the set of integers. Describe the relation {(0, -5), (3, -2), (S, 9), 7; 2), (-10, -15)... } in set buily 
form, giving its domain and range. “ 
Given 4 = {—2,-1, 0, 1, 2} find the relation R : ‘is the additive in 


‘is greater than’ from A to B. Describe 
- SRin 


= {(x-2,x+3)| xe {0, 1, 2, 3,4, 5}} | 
y) | xis a divisor of y, (x,y) € 4 x 
Aang 


verse of applied on A. 


Functions (Mappings) 
Let A, B be two non-empty sets, then a function or mapping from A to B is a rule whig) 
associates every element x of set A toa unique element y of set B. We write f: A-, p i 
fis a function from A to B. yis called the image of x and is also denoted by f(x). ee 


Thus, for a function to be defined from set A to set B it is essential that 
(i) All elements of set A are used up, i.e., domain of function = set A. 
(ii) An element of set A is not paired with more than one element of set B, i.¢., no two ordered pair, of 
the function should have the same first component. =e 
Illustration : 
Look at the following arrow diagrams of five relations Ry, R,, R3, R, and R,. We will examine which of 
them are functions and which are not. 


(i) R, is ‘5 less than’ (ii) R, is ‘the additive inverse of” (iii) R, is “the square of’ 
Bea 8 4 A Bae 
{ 6 4 
| ae = 
2 i 7 a 
Sal S on ia 7 
4 9 25 
~ Elements of A match Element 7 of Ais 3 Element 4 of A pairs _ 
| uniquely with elements not used up in aoe with more than one 
“Sof Bice taet forming pairs u element of B 
(iv) R, is ‘scores marks’ (ii) R, is ‘the multiple of? 
A Ber a, 


More than one ordered 
i Some elements of B pair have the same 1 ¥ 
» remain unpaired component in Rg . Bye 


elations and Functions 
os eln the above examples, 
fail ~*~ @ R, is a function, 
(ii) R, is not a function b 
second set ‘B’) 


(iii) R; = {G, 2), (4, -2), (9, 3), (25, 5)} is not a function because in it two ordered pairs (4, 2) and 


ae have the same first component ‘4’, j.2,, more than one arrow starts from the same clement 


(i) R, is a function even though two elements of B remain unpaired. 


(vy) R= {(12, 2), (12, 3), (12, 4), (12, 6), (35, 7)} is not a function as 4 ordered pairs have the same 


z ee viz., ‘12’, (i.e., more than one arrow starts from the same element ‘12’ of the 
irst set A. ; * 


Representation of a Function 


255 


cause one element of the first set is not paired with any clement of the 


As you would have observed in the above discussion just like a relation R, a function f may also be 
described or represented in several ways. Some of these are (1) Roster form (2) An arrow diagram (3) A 
formula called an equation (4) set builder notation (5) A graph. Pe: 


For example, we have the relation R= {(-2, -1), (-1, 2), (0, 5), (1, 8), (2, 11)} which is a function. 
The following are the different ways in which it can be represented. / unital 


1. Roster form : f= {(-2, -1), (-1, 2), (0, 5), (1, 8), (2, 11)}, 
2. An arrow diagram 


3. An equation : y = 3x +5 or f(x) =3x+5 : 
y or f(x) is the image of x under the rule ‘5 more than 3 times’. 

4, Set builder notation : f {(x, y) | y=3x+5} 

5. A graph 


y or f(x) is the image 
or value of f at x 


Ex. 1. Which of the following relations are functions ? Give reasons. In case of a function, determine its 
» , domain and range: 


 @ R,={6,-7;2,9, 1,9, (4, 13)} (6) R, = {3, 0), ,-3), (1,2), (5, 14)} 
© Ry={,), (6,9), (2s Pg), (m, 1}. 


— 


q 
7 
il 
- 
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The relation R, and R, are functions because no two of their ordered pairs have the same first , 
” ‘The relation R, is fet a function since the two ordered pairs (3, 0) and (3; —3) have the aS Po ck 
component. if a i fig, 


Ex. 2. State prmeshero or not each of the following diagram defines a a funetion. a 


(figs 


Sol. (a) This is a function because each element of A is paired with a unique element of B. 
() This is not a function because one element of ¥ is paired with two elements of Y. 
(c) This is not a function because one element of Pis not paired with an element of Q. 
(d) .This is a function because each element of D is paired with one element of E. 
(e) This is not a function because one element of Z is paired with two elements of M. 
This is a function because each element of G is paired with one element of H. 
which of the following relations are functions?» ‘  * 
y=5x-4 d (6) xisthesquareofy ~§ -' ° (c):'y<x+2 


No. of min. in 1 hour 


No. of sec. in 1 minute 


No. of degrees in a triangle 


No. of degrees in a quad 
A B 


Sol. (a) Function. Each replacement of x gives one and only one replacement of y. A few ordered pairs of 
. the function are {(—2, -14), (-1, -9), (0, -4), (1, 1), 2, 6}. 
ot a function. A replacement of x, such as 4 pairs with two values of y. 


(c) Not a function. For each pees of x there are many replacements éf y. Thus, if 
x = 1, then y may be 2, 1,0, -—1,. i--) @ 2) (h- 2) = A Op 

(ad) Function. Each element of A pairs with a unique element of B.) @..) {2 ii >) © 

(e) Not a function. One element ‘60’ of A pairs with two elements of B. 


RR a 


jons and Functions * - 


i ouA B ' 
_ Sol. Giermapping from A to Bis x94. ied onaba eit eee 2x1. 
x 5, Given f= x > 3- — 5x, find f(0) and fQ). 
4 Sol. f(0)= oe 5x 0 =3,f(2)=3- -5x2=-7,' 


) State the domain and range of each relation, Then tel whether or not the relation is a function : 
(a) { a ‘D), @2,2),6,3)} 6) c >, 5), (4, 4.€ 3 i.) a © {6, 7), G, 8), (5, 9)} 
{G, 2), 4, ah G, a) . () {C7, 3. -3, 2), (5, 2 6, 3). f {(8, 4), (2,-2), (8, wh 


2 ; 
No. of mm: in cm cube root of8 
No. of faces in a cube Square root of 4” = 


No. of sides in_a triangle’ 
No. of sides in a rhombus 
No. of legs of a cow 

No. of sides of a pentagon 


Mathema 


ery): e function letting x ren 
"5. State the domain and range of each function then give 4 rule for the as "Preven 


member of the domain and y represent a member of the range > rik 
(a) {(-2, 4), El 1), (, 1), 2, 4)} (6) {(0, 0), qd, 6), (2, 12), ¢ )} 


0, 7), (2, 9)» (1, 6), CS; 2)} 
(0) {8,=4), 6,-3),(2,-1,0,.0)  @ rents function defined by each equay,, 


6. Let Domain = {—2, -1, 0, 1, 2}. Determine the range 
(@) y=x @y=\-| Ova a es é oe whee 
7. Given the function f: x > 5— 4x, find the following value 0 hi ee yas hur 
(@) 00) ()f-2) Of 1G 4 ie @ ‘ pA) OY “ 
8 Lets) = 3 7» Fin Se). %. ee) = 2 Sores xeR. Find the value of LO cae 


£0) eat 
2) 


Let f(x) = ley 5 e aa the value of 
arte? site Hee | PEE a Bnet 


> rp may 4 
a Chapter Wrap Up 


a * Summary of Key Facts. 


1. Any set of ordered pairs is called a relation. 
The set of all the first components of the ordered pairs is called the Apmaln of the relation and thet Set of 
all the second components is called the range of the relation. 

2. Let A, B be two non-empty sets then a function (also called mapping) from‘A to B is a rule which 

associates every element ‘x’ of set A to a unique cleats y, of set B. We write f: A > B, ie, fisa 

action from A to B. Yis called the image of x. 

ation R from.A to Bisa function onlyif «+ ae 

he set A is entirely used up, i.e., no element of A remains unpaired. ; 

An element of set A is not paired with more than one element of B, 7. é, no two ordered pairs of the 

function should have the same first component. : 7 = 


UNIT REVIEW — IV 


- Which of the following algebraic expressions are polynomials 7 


()48-6+8 © (6) 3x2-2r412 (0) B OS Be) a4 


ite monomial, binomial, trinomial or polynomial to ‘classify each polynomial and also state 


é 


2 eg. (c) 19x°y3 —9y? + 18x5y—29y° 
3Vil Re) = 
Viir+ils ' © ; 


3. Add x” — 6x +7, 8x— 15-37, 4° + 6x— 


(f) 19-735 + 5x 


9, 7x +10 
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lons and Eenctlons3 


‘a 6 
a Xo) (rs) Ps & Bi mt 0) (-3a?)(-3a)? 
2 az 
Ae Sy?x zuty a nla 
) 1. Multiply = ‘& j ; 
 @(40°b) Cae’) (-12a°b*) (6) 2pqip? = p°q + pq? 9°) (©) (2x-5) (x +6) 
(c+ a): Ge? —2cd-Sd’) _ (e) (3a? + 2ab + b) (a? ~ ab—B) ie 
8. Divide : @ ax 4x44) by x2 
yo, Simplify and. express the quotient as asum: 
& ) 6c? — 2b7c? +3ac 
12a°b*e é 


} . 2 2 
10. Simplify ising identities g +3] -(25-1 ») 
by 


(b) (B6x° = 72x° — 12x4 + 48x") + (-12x4) 


3 

11. If 2/-3m=~1 and! m = 20, Find the value of 41? + 9m, 

| ¢ 8.63X8.63-1.37X1.37 
7.26 


12. Find the value o: using identities. 


13. Factorise : é Eimer 
(a) 10a— 5b + 2ca— ch (6) 4n°n =I nt (c) ala— 5) - 8(5 -a) 
~ @y = loy +21 ()7?-3x-4,- (49 - (y+ 28)" 


. ie 2 
14: Simplify (x =1)(x" -6x+8) Si9 2 


. ‘15. Simplify : = J 
(x? =4)(x? ~ 3x 4) a’-a-2 a P—1 
6. Find the L.C.M. of: (n° +3n42, n° + 5n+6, w+ dn +3. 
17. eer: 


2 
* @)- a Oey (6) 3(2x- 1) + 4(¢-1)=1 ee 2) 
18. Solve: (a) 2x=3y,3x-2y-=5 (by 4 <42 41; 245-49 
y y 
19, The rent of a certain rectangle is 2 m Beier than its width. If the width were reduced by 
20m and the length increased by 100 m, the perimeter of the new rectangle would be twice the perimeter 
of the original rectangle. What are the dimensions of the original rectangle ? 
0. Find a number of two digits which is equal to four times the sum of its digits and which is increased by 
36 if its digits are interchanged. 
21. There are two class rooms A and B having a certain number of students. If 5 students are shifted from 
toom A to room B, the resulting number of students in both the rooms becomes equal. If 5 students are 
le: ‘shifted from room B to room A, the resulting number of students in room. becomes double the number 
of students left in room B. Find the original number of students in both the rooms separately. 


he. Solve and check the answer : 
| © 2x? = 5x (b) = 1 1by- 608" = 0 


03, “Make / the subject of the formula s=7 (0+). Ifs =40, n= “Sandee 2, find I. 
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Wey 


icpenricn formula for the following statement : ‘The distance s metres, which a falling body coves 
in 
t 


seconds is 4.8 times the square of the time ?’. 

'/25. Solve the inequality and show the solution on a number line. eae . 
a+ 4) +117 <13(13 +a) +12 
||26. State i in each case whether the relation is a a function fone Ww B, giving reasons. _ 


(b) No. of the sides in a pentagon 
3 + 2— ; 
Area of a square of side,[5 Cu 


k. 


es B es oy ai a 
27. State the domain and range of the given relation. Then tell whether the relation i is a fine 
not. PM oy 
{6,-3), (5,5), (5, 5), G,5)} 


||28. Graph: 
(a)3x=2x-3, (b) x=0 Pp eer 

29. Solve graphically the system 2x-y=5,x+ 3y=6 

30. In 2004, Shyam was twice as old as Rajeev. In 1999, the sum of their ages was 32, ; 
(2) In which year was Shyam born? 

(6) In which year will Rajeev’s age be three fourths Shyam’s age? 


HISTORICAL NOTE 


How much is a metre? iS Re 


In A.D. 1120, the king of England decreed that in his country, the yard will be used as the unit Cet 
It was the distance font the tip of the king’s nose seca of his outstreched arm. 
The original standard adopted by France was called a foot. It was equal to the royal oa of the king Ih 
1799, the kings foot was replaced by “metre”. Then it was defined as one ten millionth distance Fon ! 
the equator to the North Pole along a longitudinal line that passes through Paris. 9 | bie 
In 1889, one metre was defined as the distance between two. vo Jing on a specific ‘platinum-iridium he 
stored under controlled conditions. But progress in service and logy necessisated a more precisa 
standard. So in 1960, Metre was redefined as 1,650,763.73 wavelengths gf a particular orange-red ight 
emitted by atoms of Krypton-86 in a gas discharge tube. x 

Ww was redefined apis in yoo he ae as Hie distance whi light peels i ima vacuum in | 


- PUZZLE 


A woman was travelling with her young son, a carton of cakes, and a wolf 
She had to cross a river in a small boat large enough only for herself and one of 
the three. If she left her son alone with the cakes, he would eat them. If she left. 
the wolf alone with the boy, the wolf would eat him. How could she make the 
crossing? See below. 
{Hint : Which two of the three could be left alone on the river bank?] ~~ 
Answer : The woman takes the boy across, returns alone. She takes the carton 
of cakes across, returns with boy. She takes wolf across, returns alone. ane she 
takes the boy across. ! 


xib $043 


dimes: senabrkaoarrecreemeiae 


UNIT V : GEOMETRY 


Basic Conce 


introduction 


Geometry is everywhere around us, in man made structures, in nature, in sports, in art and in lots of more 


things. In geometry, we have four simple ideas or imaginary things i.e. point, line, plane and space and everything 
else is built on these simple concepts. 


ots of Geomet 


point — 
A point is a location in space and it has absolutely no dimensions i.e. no ‘ =o 
fength, no width and no depth. We use a dot, like point P, to represent a point. 5 
Line 
Aline is a set of, points that has only one dimension, length. A line DE is ————______—_ 
shown in the given diagram. The arrowheads on the line DE shows that it is D E 
extending endlessly in both the directions and has no end points. Hence it has no line DE 
fixed length. a] 
g Line Segment : a = 
A line segment is simply a part of a line that has a specific length and 
specific end points. 6a 
m wo line segments having the same length are called congruent line 
_ segments. Thus AB = CD. 
m Ray: ; Oo 
A ray is a part of a line that has only one end point. It extends endlessly E aS Q 
in one direction. y PQ 
Jwo lines can be related to each other in four different ways: : “A = 
@ Lines that have just one point in common are called Intersecting Lines. Cc 
; B 
Intersecting lines 
@ Lines that lie in the same plane but never intersect even if produced —— 
endlessly in both directions are called Parallel Lines. : fe) 
ON 
__,, Parallel lines 
& Two intersecting lines that form a right angle are called 1 tight 
Perpendicular Lines. ane yy 


Perpendicular lines 
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™@ Lines that are not in the same plane and do not intersect are 
called skew lines, 


Skew lines 


@ Plane: 


The set of points all lying on one surface is called a plane. Awall, 

_ or surface of a table, floor etc. are all examples of a plane. A plane 
actually extends endlessly and the surface of a plane has no . 
thickness. At least three points not on the same line are needed to 
define a plane. Pi 

Angle 


Two rays that share a common endpoint form an angle. 
common endpoint is called the vertex. 


We measure the size of an angle in degrees using a protractor. 


Types of Angles 


There are five main type of angles. : z 
1. Straight angle : An angle measuring I 80° is called.a straight ang le. 
— 


Straight angle 
180° 


\ 


Straight angle measures 180° 


2. Acute angle :.4n angle whose measure lies between 0° and 90° is called an acute angle. 


Acute angle i 


iste ae 


Acute angle measures less than 90° 


pasic Concepts of Geometry 263 


pe 3. pobtuse angle: An angle whose measure lies between 90° and I 80° i is called a an n obtuse angle. 


cnemeeeaeeinemmmmaal 3] 


Obtuse angle measures greater than 90° : 
and Jess than we 


| 
[ 


| 4; “Right itp An "el whose measure is tas to 90° is + called a argh — 


= 


~ Right angle = 90° 


Right angle measures 90° 


. Reflex angle : An angle whose measure lies between 180° and 360° is as 
! called a reflex angle. ‘ 
‘ie aa Reflex angle 
pe 
f Angles Ba ot 


aie 


po Sire 


Complementary angles : Two angles are called complementary angles if the sum of their degree 
measures equals 90°. 


|... One of the complementary angles is called the complement of the other. 
| *: ZABC + ZDEF = 60° + 30° = 90° 
_ __.». Angles ABC and DEF are complementary angles. 


, i SSS:  _ EEI—=&  —~—< ie 
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j = thei 
Supplementary angles : Two angles are called supplementary angles, if the sum of their degree 
measures equals 180°. 


i One of the supplementary angles is called the supplement of the other. 
<ABC+ ZDEF = 150° + 30° = 180° 
Angles ABC and DEF are supplementary angles. 


Adjacent angles : Two angles having a common vertex and a common side (ray) are called 
adjacent angles. 


“wy bor coh 
; notadjacent. 


Linear pair : Two 
are supplementary i: 


’ ZAOB = 180° (a straight 
.. ZAOC and ZCOB form 


ily opposite angles ; 
of angles formed by two i 


to each other, They are alw. 
ay ipee 
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Some Important Properties 


1. If two straight lines intersect then the adjacent Oc are eat (ie form a linear pair). 
For the two intersecting lines | and m, 


4+ Zb = 180° , 2b + Ze= 180° 
2d = 180°, Zd + Za= 190° 


these pairs of Zs lie on a straight line and therefore 
ma straight angle. ._ 


Heo Straight lines epethn then the vertically opposite angles are equal. 
r the two porecting lines and m, La= Le, £b= Ld. 


of: 7 
Za+ Zd=180°° (straight angle) 
Za+ Zb=180° _ _ (straight angle) 
Zat+Zd=Za+Zb * ee 
Zd=Zb 


imilarly, we can show that Za= Le, ° 


two angles having a common arm are supplementary the other two “aaa 
slieina t straight line, ; c 


ff ZAOC + ZBOC = 180° then ZAOB is a straight ane and 
hence AOB isa straight line. 


=> AO and OB lie ona straight line. = : 


EXERCISE 26 (A) ™ 
le pair of complementary angles which differ by 34°. . 


angle which i is 25° less then 4 times its complement. 


aangle whichis: on 
(ore than its supplement. (6) One-ninth: 
omplementary angles are in the ratio 5 : 4. Find the canes. 
plement of an angle is 6 times its complement, Find th 

omplement of an angle is two-fifths of its supplement. Find the aa 
Ip Bplerentary angles are in the ratio wee ile Find the sc ee ap 


Fig. Q. 10 meet 2 
value of x (5) the measure of each angle from the figure. 


| id 266 Mathematics — er Class wu Ls 


a 


po |) > Fig. Q. 14 AIRS Hey y 
15. Find a, b ind & ROPARE gure elven below. BO gots 


E 
A (ce 
2 x 
y H 
2y+30° 
D B 
Fig. Q. 16 


and CD ite oh other at O. Given ZEOA=90°, ZEOC =x, ZBOC =y and ZBOD = 2y- + 30°. 
Find the values of x and y and ZAOD, 


Multiple Choice Questions | 
t lines AB and CD intersect one another at the point O. If ZAOC + ZCOB + ZBOD = 274°, | 
is: i 


(8) 90° (c) 94° (a) 137° 
h is greater than 180° and less than 360° is called : 


‘ (6) an obtuse angle 
djacent angle (d) a reflex angle 
Wo angles are complementary of each other, then each angle is : T R 
(a) an obtuse angle (6) a right angle : 51 
(c) an acute angle : (d) a supplementary angle 
20. If O7 and OS are the bisectors of ZPOR and ZQOR, then ZTOS is equal to : Po Q 


(a) 60° (2) 85° “© 90? : (d) 100° Fig.Q. 20 
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a ee 


PARALLEL LINES 


tee Dee ei te i 


gb DR. 2 =r 


¢ lel Lines “ 

are | ina plane which do not i 2 

in.a plane WNICh do not intersect are call i » 
ah arallel lines like J and m, Ns MM ; 


| L P and q are al 
x pair 8 (perpendicular distance) apart, icant 
is ransversal <A es which intersects two or more given lines in 
Wie! ints is cai le a transversal to the given lines. The lines 
a ke intersecting lines Fig. (a) or paralle| lines Fig. (6) 


ahis? 


ee ee 


Fig. @) pias 
When two parallel lines are cut by’a transversal 


Fig. 


! l, eight angles are formed, 
which may be classified as under : ; 


4. Corresponding angles : There are four pairs of corresponding angles ie. 
"~ (Za,,Ze) (Zc, 2g), (2b, Zf) ,(Zd, Zh ) and they are equal . 


In all these figures, 
You can find them by looking for an F shape. 
Za=Zb , 


r Alternate angles : 

(4d, Ze) and (Zc, Zf) are alternate interior angles. 
(Za, Zh) and (4b, Zg) are alternate exterior angles. ao 20 
The alternate interior angles are also equal. Bayt Be 
For a pair of alternate angles, always look for a Z shape. 


2 


q 
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F 
3. Allied angles (or co-interior angles) : Interior angles 00 theo 
side of the transversal are always supplementary, 4@ 
4c+ Le= 180°, 4d + Zf= 180° —_—— 


Look for C shape for co-interior Zs. 


Theorem : If two parallel lines are interse 
(a) Corresponding angles are equal oe ee a) iallesug 3040) 249 meni go's 
(b) Alternate Interior angles are equal Perce oe 
(c) Alternate exterior angles are equal 
(d) Co-interior angles are supplementary. : 

; Conversely : If two straight lines are intersected by a transversal such that: 
(i) Corresponding angles are equal 


os 


i OR 
(ii) Alternate angles are equal ee ae 
OR Eee 
parallel to each other, 


(iii) Co-interior angles are supplementary, then the two lines are 


Two Lines Parallel to the Same Line : 
= Two lines parallel to the same given line are parallel to each other. 
Proof: Let/, m, andnbe three lines such that / | m and /|| n. Let tbe the * 
transversal cutting these lines. 99°) 1 7 7 
Since : ] || m, therefore, Z1= 22“! (corresponding angles) 
Also, / || 1, therefore, Z1= 23 (corresponding angles) 
“. Z2= 23 (both equal to the same 21) 


But these are corresponding angles 


s in a plane, perpendicular to the same given line are parallel to each other. 
¥ Let m and n be two lines each perpendicular to a given line / 
ie.,mt/I and nll > 21=90° and 22=90° .. Z1= 22 
_ But these are corresponding angles .°. m || n. 
So les 
4a and 25, giving reasons. 

d Zand Zy giving reasons. feo Oui ss galone si 
ind Za, Zb, and Zc. ; | 16 SIBLE 


50° 6 


Oe ee (iii 


then Beko is wh! Thea oie 
Fe aieagiemes 0 Wiss ine 


(Alternate x a 50° 
20-130 Alternate with 130% ; 
0) Be = (corresponding with 120) 
Lyte ‘ (corresponding with 120°) 0g 
(@) Za=125" ~ (allied to 55%), \ 1 BM masegy 
Zh = 55°15 CRG * iia seal evil eee an 
. Lez 125° (allied to vette 


fi d the marked aids, giving your reasons, 


| Za= 120° | (Linear pair adicen to 60%) | a 
to} ‘ 7 t + 
: ** £b=60 (vertically opposite to 60° or adjacent to Za) 
Ze= 120" "(adjacent 10 60° or vertically opposite Za) ee . 
] 
d= 60° (alternate to £b or allied to Ze or corresponding to 60°) WE See 
ey (adjacent to angle Zd or allied to 2 or corresponding i is “| 
aa to a or alternate to Ze) " ms Bro) guests | 
Zf= 60° (adjacent to angle Ze or vertically opposite to Ld or corresponding to 2b) 
2g = 120° (vertically opposite Le or adaay to both fand Zd, or corresponding lo a) 


Ex. "In the adjoining figure, AB is parallel to CD. Find the value ofx xin degrees, 
ss Through P draw a st. line parallel to AB. 
i Since AB | CD(given)and _ | Paes iy ep yas 


AB || EF 1. (by constuecianiiele 
” BF ICD. a 
(Lines parallel to the same line are parallel to each other). Bey 
*.. Zb=30° (EF || CD, alternate Zs) 
Za+ 110° = 180° (EF | AB, co-interior 4s) 
= Za=180°-110°=70° SMe 
ZGPH= Za+ Zb 


= x+10°=70° +30° 
=> x= 70°+30°- 10° = 90°. 
Ex, 4, In the adjoining figure PQ || RS, find the value of a. ‘ 
Sol. Draw MON || PO 
Since PQ|| RS and MN || OP, so MN || RS. 
= PO |i OM «. ZMOP + ZOPQ= 180° (co-interior Zs) 
_ = ZMOP=180°-ZOPQ 
‘ = ~ ZMOP = 180° - 110° = 70° 
Again ON'|| RS and RO is the transversal 
~ ZSRO + ZNOR = 180° (co-interior 23) 


Fig (ii) Ex.4 
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=> 125° + ZNOR = 180° 
= ZNOR= 180° - 125°= 55° 
Now, ZMOP + Za+ ZNOR = 180° 
=> 10°+ Za+55°=180° = a= 180°-70°- 
Ex. 5. In the given figure, line segments DE, FG and HI ar 
pairs of parallel line segments are there in the figure 


Sol. Since DE, FG, HI, are all parallel to A B, so they are parallel to each 
other. Hence we have six pairs of parallel line segments in the figure. 
They are: ; 


AB |\\ DE, DE || FG, FG || HI, HI\| AB, HI \| DE, FG || AB. 


(straight angle) 
55° = 180° — 125° = 55°. 
e parallel to side AB of AABC, Hy 


? Name each of them. i Many 


Ex. 6. In the adjoining figure /|| m, pL m and p 17. 
(a) Is m || n? Why? 


A D Eosoty 
I 
| \ G 
E 
B 
(b) Is i |]? Why ? P 
(c) Is p11? Why? 
Sol. (a) Since p L m and p 1 n, so m || n because lines m and n are y 
perpendicular to the same line. F 


(b) Yes, because /|| m (given) and m || n (proved in (i) above) so / | 7. 
(c) AsI||nandpLnsopti. 


EXERCISE 26 (B) 


Fig. Q. 10 
jn the given figure, IM | PO. Find the value of x, 
4 in the given figure, AB || CD. Find the reflex ZPOR. 


Fig. Q. 11 


j 


3. In the given figure E BC f DE. Find x, i., the reflex ZADE. 
Jn the given figure, find the lettered angles, (similar arrows shows set of parallel lines) : 


15. 
l m n 
E 
16. eRe No2 " 17. 
5a 1202 K 
q 
18, In the figure AB, CD, and EF are parallel lines. 
(a) If z= 69° and w= a find x. 
(b)Ifz = 85° and y = 135°, find x. 
(Cc) If y= 3w and w=2r, findz, 
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19. In the given figure show that AB || CD, Give reasons. 

(a) 
A 

L\ 2 P 


65° 


AS 
Cc 


Fig. Q. 19 Fig. Q 20 r 
20. State giving reasons whether EF || GH or not. : 
21. In the given figure, AB || DC and EF || AB. 
(a) In EF || DC also? Why? 
(>) How many pairs of parallel line segments are there in the figure Name each of them. 


22. In the given figure Im an 
(a) Is m || 2? Why? 
23. Each angle. oe aq e 


ltiple Choice Ou 


25. In the given figure, 
value of x is: 


(b) 8 a |Ct*é«&QFFg«Q2«w2S 

. A D are two parallel tivel /. EL is the bisector of 
ZLEB = 35°, then é : ; 
tA (5) 70° 7 
110° (d) 130° a " y 
v7. \n the given figure, AB |] CD. The vz 
(a) 20° (b) 30° 
(c) 45° (d) 60° 
t In the given figure, AB || CD and PQ) RS, the 
(a) 55° (b) 60° 


(c) 70° 


(d) 40° 


ic concepts of Geometry 
Ss! 


a th the directions having no fixed 
v Ixed | two end points 
ssly in one direction w; ndpoint, 

rie Other in our diffe Sutwngyce ol 


€ndin, 
ines can be relateq to 
Tntersecting lines 
erpendicular lines | 


length. 


traight Angle: Measure = jo : 
R BeGAngis : Measure z a ° (ii) Acute Angle : Measure lies between 0° and 90°. 
eflex Angle: Measure lies between 180° sus es Angle : Measure lies between 90° and 180°, 
) angles are called complementary if their sum = 90° 
ae wre an Supplementary if their sum = 180° 
ingles are said to be a 
: aids of the comm they have a common vertex, one Common arm and other two arms 
> they are said to forma linear pair 
Pposite angles are equal - 
€ plane are parallel 


Sected by a transversal then: 

more: (5) Alternate interior angles are equal. 

ternate exterior angles are equal (@ Co-interior angles are supplementary 

ersely if two straight lines are intersected by a transversal such that: 

‘Corresponding angles are equal or (6) Alternate angles are equal or 
interior angles are supplementary, 


then the two lines are parallel to each other. 
allel to each other, 


are parallel to each other, 
‘MENTAL MATHS Samual 
‘complement of 19°92 q : 
supplement of 2x — 30°? ie a 


ent of an angle is equal to the angle. Find each, 
four-fifths of its complement, Find the angle. 


ney? sein) 
esas. 
Be TV: a i eee! 


higetoat ss.) 


Triangle , 

‘ : sides and 
A triangle is the simplest polygon (closed figure) baa as AABC, 
three angles. The adjoining figure shows a triangle ABC usua TABG ZACB and — 
with the three sides AB, BC and CA, the three angles ZBAC, 427+" eg 
three vertices A, B and C. The three sides and three angles ofa triang 

its elements or parts. 


: q 


Classification of Triangles 
Triangles can be classified in two general ways : 


@ By sides 3 Re ‘, 
1. Scalene Triangle is a triangle with thee sides of fore Cae ES 


a PQzQR#PR ao at 
en ec OFF MN =o 

s Ec] pyernerea 1 Ot is “| 

ab —Saaee wig! “isosceles = 0... \ 

rey 1S Equilateral fre ead Easy O47) ayy 4 


2. Isosceles Triangle is a triangle with just two equal sides called legs. The third side is calleq 
base. The angles that are opposite the equal sides are also equal. = 3 : 

3. Equilateral Triangle is a triangle having all three sides equal. Jn this type of triangle, all the three 
angles are also equal, so it can also be called an equiangular triangle. 


@ By angles : 4 4 , 
1. An Acute Triangle has three acute angles, or three angles with a measure of less than 90 y 


Reenerr =| 


eae 


ZQ lies between 
90° and 180° 
Right triangle 5 ie ig _ Obtuse triangle 


| 


An Obtuse Triangle has one obtuse angle (whose measure lies between 90° and 180°). 


3. A Right Triangle has one of the angles equal to aright angle. The side opposite the right pe 
called the hypotenuse. In the figure given above AABC is a right triangle, right angled at C with 
as the hypotenuse. : : 2 See 
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ng 
ae More Terms Related to 
50 ‘ Medians of a Triangle : 


median of a triangle isa line 


a Triangle 


~  phus in the adjoining figure p ; RE; . 
" ee medians, one Bont edit ee mid-point of BC and hence AD is a median. Every triangle has 


i a eee 
Es 


Peer tre ined gales 5 iy © carats © 
Cy i, va ofa triangle meet at a point inside the triangle. 
t he paint oh :: the medians of a triangle meet is called the centroid of the triangle. 
“g Altitudes of a triangle : 


[an altitude of a triangle is the Perpendicular d 
if necessary). 


rawn from a vertex to the opposite side (produced 


oo ape eae 4D eo 42s the altitude from A on BC. Every triangle has three 
alti ex. All the three alti : f f ‘ 
inside the triangle. e altitudes of a triangle intersect at a point, not necessarily 

ANA . ees: eo. A... 
A ; 2 
F en 
yp Bo Datitude c & 7D € 
I Bit yo a Orthocentre 


_ The point of intersection of the altitudes of a triangle is called the orthocentre of the triangle. 


In the adjoining figure, the point of intersection H of the three altitudes AD, BF and CE of the AABC is 
the orthocentre. 


@ Circum-centre and Circum circle 


A line bisecting any side of a triangle and perpendicular to it is known as the right bisector of the side 
ofa triangle. In the adjoining figure PO 1 BCand BD=DC -. PQis the perpendicular or right bisector 


of BC. 
. | B 
\ ok A A 
ax a) 
ee oe C B R 
Q Nes 


Perpendicular Bisector Circum centre ae Circum-circle 
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The point of intersection of the perpendicular bis 
of the triangle. O is the circumcentre of AABC. 
Here OA = OB = OC and the circle drawn throug 
radius is called the circum-circle. OA or OB or OC is ca 
In-centre and Incircle 
eo “An angle bisector of a triangle is a ray which bisects an interior 
PX bisects ZOPR => Z1= 22. tore 
| fe isa 
; 


ectors of the sides of a triangle is called the circum, 
ent, 
ty 


h A, Band Cwith as centre and OA or OR Mt 
lled the circum-radius. 2, 


angle of a triangle. an ae figute a 
0 EF OLS 25 DOM o974 ow, 


eee 
S. 


WA 


eed i Paitet BW: 


; va In-centre i 
|. Angular Bisector f iP Pam: ft ors | 
. ry . 53 . . 5 weed 
The point of intersection of the three angle bisectors of the interior angles of a triangles calle dt 
:atynkid & to eobuihts e 


incentre of a triangle. J is the in-centre of APOR. ; a Rll 
e draw ID, JE and IF perpendiculars to sides PQ, OR and PR respectively then we Fig 


ecircle drawn with [as the centre and JD or JE or IF as the radius, touching the sides of the circ}, x 


an exterior angle other side ame vertex. 
In the adjoining triangle BC is extended is BD. Thus it forms exterior 
angle Zx with AC. Za and Zb are called the interior opposite angles to 


the exterior angle 2. ! 
m Axiom: A statement which is assumed as be! 


ing true without any need for an explanation of how itis 


A theorem is a statement of mathematical truth, which is proved by using facts which, are 
vedorassumedtrue. 9° i a 
A statement whose truth can be derived from a theorem is called its corollary. 
oe a tb Boa +) Pte 7 
Sum Property ofa Triangle, 


The sum of the three $0 


Given: A AABC. the Sats 
To prove that : ZBAC + ZABC + ZACB=21t.Zs. » 
Construction : Produce BC to D, and through C draw 
CK || BA. \ ae aa 


4 


Statements 


Lar ony 


Lhy= 202 
4, La, +2b\= La,+ 2b, 


AB || KC; alt. Zs 
AB || KC; corr.Zs 
‘fo each side add Zc, eee 
by Za, + 2b, + Ze, = Za,+ 4b, + Le, 
=St.CBCD = 2rt. 7, 
je, ZBAC+ LABC+ ZACB= 20 2, 


Proved 


BCD isa st. line 


‘Alternative proof: 

Given: A AABC 

To prove : Z1+ 22 + 23 = 180° ; 
Construction: Through A, draw a line / | BC. 


, Proof : 


Statements Reasons 


Z1=25 Alt. 2s; /|| BC and AB is the transversal 
B—Z4 Alt. Zs; I || BC and AC is the transversal 
Adding, 21 + 23 = 25+ 74 
= 21+ 23+ 22=25+ 244 22 Adding 22 to both sides 
=> 21+ 23+ 22=25+ 224+ 44 
But 25 + 22 + 24 = 180° 


Being ast. Z 
=> 21+ 23+ 22=180°. Proved 


| Corollary 1 
An exterior angle of a triangle = sum of the interior opposite angles. 


As we can see in the figure of the first proof of the above theorem. ZACD is the exterior angle of 
AABC at C. 


‘ ZACD = La,+ Zb, 
But it is known that Za, = Za, and 2b, = Zb,, 
: ZACD = Za,+ 2b, 
= exterior angle = sum of the interior opposite angles. 
Corollary 2 
An exterior angle is always greater than either of the two interior opposite angles. 


Since the exterior angle is equal to sum of the interior opposite Zs, it follows that it is greater than 
either of the interior opposite Zs. 


ZACD = a,+ b, => ZACD > a, and ZACD > by. 
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ateral Triangle 
he angles opposite those sides are equah 
C. We hse by veh 

7 8 


oie an pieced Triangle and an Equil 
triangle are equal, then t 
C. We wish to prove that LA=2 


Some Pi Properties 


rPreef reeeaies MABC i is given and AB = B 


fi) pisector of 2B, namely BD. 
i Statements Reasons 
ay AB=CB t Given 
1 Za=Zb f Construction 
) i i BD=BD ___ Common 
| +, AABD = ACBD (SAS) 
fd v. ZA=ZC (Corn Zs of aohgh 49) 


AB= aia In bag case Sash we begin 


Ore sides a Cong. As) 


Proof. AABCi is aoe angled isosceles triangle with AB = BC and ZB = 90°. ‘ 


AB=BC = ZC= ZA (Angles opposite equal sides are equal) 
ZA + ZB+ ZC=180° _ (Angle sum property) ee 
= £4 +90° +. ZC= 180° OF Beet ues 
= ZA + ZC=180°—90° “sigan 
= Z4+ZC=90° ioe eaeorave 
itisgiven that ZA = ZC oh On ha a SO = sigermst w XS Sh 3y 


AABC is an sitital triangle with AB = Be CA. 
AB=AC => ZC=ZB i) 
AB=BC > ZC=ZA PJ ot 
and BC=CA=> ZA=ZB : ...(iii) 
(es Angles opp. equal sides are equal) web 

From (4) and (ii) it follows 24 = ZB= ZC. 

Also 2A + ZB + ZC=180° (Angle sum property of a A) , 

.. From 24 = ZB= ZC it follows that 24 = ZB= ZC = 60°. 


Proof. A AABC is given in jek ZA=LC. Iti is to be aie that 8 
drawing the bisector of 2B, namely BD. oy 
Statements Reasons | 
ZA=ZC nee Me Given. «ini oa! 
Za=Zb ‘ eas Construction 
BD= BD Common ze 
» AABD=ACBD _ (AAS) : 


5 
f: A4BCis a triangle with 77> 
; A= = 
ae 21 28S 'ac24c «2-2 
peer LB=LC' 4ACz4y yO 


| Proo 


o> 15x = 180° 2j7- e 


v, LA=2* 12°24, LB=5 x 12° = 60° and Z0=8 x 19° = 96° 


Second Method : 
_ Sum of the ratios =2+5+8 


= 15, Sum of the angle of the triangle = 180° 
3, Angles of the triangle are 2 180°, lke sil 8s age ; ; 
i aa BME 203 GHh om nl 15 15?alnie agmesl S6 meea 
© ive, 2% 12°,5 x 12°,8 x 12° ie, 249, 609, 969)". 
ro From the adjoining figure find x, given that AD bisects ZBAC. 
gol. Given AD bisects ZBAC 

_ «, ZBAD = ZDAC = 32° 6 

= ZBAC = ZBAD + ZDAC = 32° + 32° = 64° vs 
| ZACE=x= ZBAC + ZABC (ext. = Zsum of int. opp. Zs) 
ex = 64° + 50° =114°, 7 


x.3. Find the value of x and y in the given figure. 


| Sol. In AABC, by the angle sum property of a triangle 

— 44+2B+ ZC=180° Se, 
"2 55° + 57° + 2y = 180° (: ZB= Z4BO+ LCBO) 

112° 2y = 180° ° pes 

Bee = 2y= 180°- 112° 

= 2) ~ 69° 

=> y=34° 

In ABOC, by the angle sum property of a triangle 

ZOBC + ZBOC + ZOCB = 180° 

37° +x + y= 180° 

37° + x + 34° = 180° 


fie 29! 


ty doth 
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> 71° +x= 180° 
= x= 180° —71° =109° 
* x= 109° and y = 34°. ‘ } 
Ex. 4. In the adjoining figure, AABC is isosceles with AB = AC. If 2A = 40°, viet are the Value 
andy? : ' 
Sol. In AABC, we have 
AB =AC = ZACB= ZABC. 
Now, by the angle sum property of a A, 
ZA + ZACB + ZABC =180° 
=> 40° +2 ZABC=180° or 2ZABC =180°— 40° = 140° 


oe 


140° NS 
a ABC= =70° tsa 
ds ZABC= ZACB=70° ; Wied 
But ZABC+ Zx=180° (Linear ane ae 


or 70° + Zx = 180° 
Ne Zx = 180°—70° = 110° 
Also ZACB+ Zy=180° “or 70°+ Zy=180° * = as 
2 Zy = 180° —70° = 110° Fj 
Ex. 5. In the adjoining figure, measures of some angles are indicated. Find measures of 7B and LCL 
AABC isosceles? If so, name the two sides that are equal. ’ 
Sol. ZABX + ZABC = 180° . (Linear pair) ‘ io toed) eno 
or 130° + ZABC =180° ry: : 
ZABC = 180° — 130° = 50° 
Now, by angle sum property of a A, 
2A + LABC+ ZC= 180°, 
or 80° + 50° + ZC =180° 
> ZC = 180°-130° = 50°. wap aogy 
Thus ZABC = ZC=50° oti. es 
Now, in AABC, we have ZABC= ZC AC=AB 
Hence, AABC is isosceles. roe or — 


Ex. 6. Find the value of x and y in the adjoining diagram where similar markings rel equ pides ae 
similar arrowheads show parallel lines. a 4 


AABE, AB= AE => ZAEB = ZABE = 64° 
(Zs opp. equal sides are equal.) 
ZBAE + ZAEB + ZABE = 180° (By angie s sum mBronert 
ZBAE + 64° + 64° = 180° ‘sade aia oe 
‘=> ZBAE= 180° — 128° = 52° B 
ZAEF = Z BAE=52° (alt. Zs, AB || EF and AE is the transversal). 


& one 


j “06 


ha (ext Z= sum o ‘ 
64° + LAE + LEAP 694599 pape ior ca 
116° + ZEAF => LEAF = 138°- 116°=27° 
by angle sum property ofa A tes 

f + LAFE + ZFEA = 199° 
ZAFE + 52° = 180° 
E + 74° = 180° 

ZAFE = 180° — 74° = 106° 
oY j ‘(linear Pair), 
ytl06r=180° 

“y= 180°-106°= 74, 
ZAEB + ZAEF = 64° + 52° = 1160, 


SSE 


and [2 +30") , prove that the triangle is an 


are the bisectors of ZB and ZC. Find ZBOC. 
(x+y) = 126° 


an 
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_7. Find the value of x in the given figure. ren 
___ [Hint: Join 4O and produce it to D. Then use exterior angle property]. 
8. (a) The vertical angle of an isosceles triangle is 110°. Find eae 
(6) Inan isosceles triangle each base angle is 30° greater than’ 
Find the measure of all the three angles of the triangles. 
9. Inthe figure given below AN = AC, ZBAC =52°, ZACK = 84°, 
Prove that NB = NC. : eo 


Fig. Q. 9 
10. In the figure 4B = AC. Prove that BD =BC. 
11. Calculate the measure of the angler ant 
A ‘ ny 


eo) 
B Cc D Q R eee ee 
The ratio between the vertical angle and base angle ofan isosceles triangle is 2 : 5. Find the angles of] 
triangle. =o ; x 
(Hine; Vetical angle _ 2 ;,, v_2_. 2, (y denotes vertical angle and b denotes base angle) 
base angle = 5 b 5 5 iy aes Se | 


Now, V+b+b=180° => =b+b+b=180°] 


13. Prove that the sum of the exterior angles of a triangle taken in order is 360°, i.e... x+y + 
|  [Hint: Let int. 24 =a°, int. ZB =b°, int. ZC=c° = atb+c=180° eas 

By ext. ZProperty x=a+b,y=b+c,z=atec 

xXt+ytz=atb+b +ctatc=2atbhtc]. 
14. Find the lettered angles in each of the following figures : 


Rf 


110° 


(a) N ) 


Nis 


git 


fo MiNi 


L\ 


If the oep ofa tangles are in the ratio 2 : 3: 4, then the greatest angle of the langle is: 
\<(a) 75° (b) 80° (c) 90° (a) 120° 
in The measures of three angles of a triangle are in the ratio 1; 2: 3. Then, 
‘the triangle is 
(a) right-angled (6) equilateral 
(c) isosceles (d) obtused angled 
8, ABC is a triangle in which AB = AC. The base BC is produced to D and 
ise acd. rae Then, ZA equals : 
BG) E0 of cht syisoucn adv: (6) 60° 
e (0) 50° } (d)40° 


19. If ABCD is a square and DCE is an equilateral triangle in the given figure, then 
-ZDAE is equal to : 


% 


(45° . (b) 30° (c) 15° (d) 22 


7 1 
(a) 90°+A (b) 24 ()90°+ 5 A (@) 180°-4 


r 
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cee the hypotenuse of 
} | al to the sum of the areas of the squares on 
other two sides. | Bie ae" 


right triangle ABC with ZC = 90°, 


| The adjoining diagram shows a 
and AB as the hypotenuse. 
By Pythagoras’ theorem, we have 
Area of sq z =Area of sqx + Area of sq y ; \ 
We know that area ofa square = side” 
: AB? =BC’ + AB? 
ae Jie ep : 
i.e., square of the side opposite to the right angle =sum of thesqi 
of the remaining two sides 


Remark: 


og 
1. Incase, ZC is an acute angle, then, we have AB? < BC+ AC, ie,. 


Ina triangle, square of the side opposite on a 
of the squares of the remaining two sides. 


If, in any triangle, the square of the longest side is equal to the sum of the squares of the 
remaining two sides, then the triangle is a right triangle and the angle opposite the longest side 
is a right angle. UF he 


| If it is given that in AABC 


AC’*= AB’ + BC’, then ZB = 90° 

is a right triangle. 

ZC is an acute angle or an obtuse angle according as 
+AC or AB’ > BC+ AC. 


To find the length of the hypotenuse 
. Find the length of the hypotenuse of a right triangle having other sides 
of lengths 6 and 8. 
Sol. Let the hypotenuse be of length a. The triangle is right-angled. _ 
So by the Pythagoras’ theorem aie a 
a =6'+8'=36+64=100 | ie 


*. a= ¥100 = 10. 


culate the length of the wire supporting the tree. 
ie length of the wire be x m. Then it being a right 
we have by Pythagoras’ theorem - 

+ 1.57=4+2.25=6.25 | 

[6.25 =2.5 

e, length of the wire is 2.5 m. 


ulate one of the smaller sides in a right angled triangle. 
e 


opie) 
; 1 a+b iG $ 
— @=c?— Band b= ¢? — @ 


the given triangle is right angled, therefore, by Pythagoras’ theorem, . 


*_ 287 (Hyp’— given side) 
809 — 784 = 2025 

= 2025 = 45. 

Type lll. Problem solving 


Ex. 4. 4B =8 m. If the ladder is 10 m long, how far above B can it reach ? 
Sol. Let the required height be hm 


Then h? = 10°—8?= 100 — 64 = 36 


— - h = J36 =6 


=> The ladder will reach 6 m above B. 


Ex.5. In the adjoining figure, it is given that PR 1 QS, PQ = 15 cm, PS = 13 em, RS=5 cm. Find 
~@PR (6)OR (©OS. 


| Sol. (a) ,In APRS, ZPRS = 90° 


, 


PS* = PR? + RS? (Pythagoras ’ Theorem) Prbos i 
=> 137= pR?+5? &§ ee || 
= 169 = PR? +25 2 Sm 
=> PR*= 169 — 25 = PR? = 144 a Ss 

R §Scm 
= PR=./j44 =12 cm. ¢ 


(6) InAPOR, ZPRO=90° 

; PQ? = PR*+ OR? (Pythagoras’ Theorem) 
= 15°=12?+ OR? 

= 225=144+0R’ 

= OR =225-144 

OR*=81 => OR= J/g] > OR=9em. 

(ec) OS=OR+ RS=9cm+5cm=14 em. 


y 
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Type |V. Based on converse of Pythagoras’ theorem 
Ex. 6. The lengths of the sides of some triangles are given below. Which of them is right angled. In case 
‘ofa right angle, name the angle that measures 90°. 


(a) AB=15cm, AC=12,BC=9 (6) PR=0.65, OR“ 
Sol. (a) Longest side= AB. 
AB? = 15? =225, AC? = 12” = 144, BC” pedi 81 
| Also 127+9? =144+81=225 

=> AC? + BC*=AB? 

«. AABC is right angled and the angle opposite the longe 
Hence, ZC = 90° 

(b) a side = PR = 0.65 


=> QR? eee sa ; 
APOR is right angled. The angle opposite a } 
Can 6, 8, 11 be lene of the sides of a riety trian 


ince 121 + 100, so 6, 8, 11 cannot be the eae ea sides. ah + 

. Arvind wishes to check whether une walls are at right angles or not. F ie measures AB, BCand 4 
and checks whether (longest side)” = sum of the squares oft the JA Siem aah sides? 

Shorter sides: AB?= 2407= 57600, BC?=70°=4900 "| A 240m 

AB*+ BC? = 62500 Nae 
Longest side: AC?= 250° = 62500 

Since AB?+ BC? = AC”. 

So eg aus by the converse of. Rythaeoras) ThESrmy 
Ex. 9.8 


Sol. 


Shorter sides: 
LM’*=2?=4 
MN’ = 2.6°= 6.76 

LM’ + MN’ = 4+ 6.76= 10.76 

Longest side: LN?=3.2°= 10.24 

Since LN?# LM*+ MN’, so ZM is not 90°. 


Sol. 


a 


20 
(vi) 


es ae \} 


3. Calculate the length of the wire. 


Buisgaim at ihe right. If you walk at the speed of 8 ies how much 


ill take you to walk from A to B and then from B to C, then directly A 40m 


AtoC? Fig. Q.4 

5, A 10 m ladder is placed against a wall at a distance of 8 m from its base. How high up on wall is the 
upper end of the ladder ? 

6. When the sun is directly overhead, a 4 m rod is held in an inclined positionso A 
that its shadow is 3 m long. How much higher is one end of the rod than the 
other ? 

7. To find the distance from point A to point B on opposite ends of a lake, a 
surveyor constructed the figure as shown. How far is it from A to B ? Fi 

8. A tree is broken by the wind as shown in the figure. If the point from where it &.Q.7 
broke is Sm above the ground and its top touches the ground at a distance of 12 m from its foot, find the 
total height of the tree before it broke 


_ [Hint ; CD=AC}. 


—2m— aa 
. Fig.Q.8 Fig. Q.9 
9. Two chimneys 18 mand 13 m high stand upright ina ground. If their feet are 12 ma part, then find the 
distance between their tops, 
_ [Hint : Find AD] 
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10. Determine if a triangle with sides of the given lengths Is a right Be If the triangle fs not right 
angled say whether it is acute angled or obtuse angled... 
(a) 9, 12,15. (b) 15, 20,25 (c)5,8,9 (d) 10, 24, 26 ©) 16, 30, 34. woe 40, 60 
‘ 0) oe pron 4 ins 5.1 
Soe recta 


55 48 15 


42.5 


As 
sf eae 
{Hint : (i) AABCi is obits angled ite? mat af ei i 
ii) AABC i <a +b Nee Hates Ch 
(ii) S acute angled if ro ] f Ao7emD 48am 


11. (a) Calculate the lengths of eat sece 
() AB (ii) BC ee 
(b) Prove the triangle ABC is right - angled. Via 
12. The following problems relate to an isosceles triangle’ 
AD is drawn perp. to BC, then BD = DC. Also AD is the axis of 
Calculate the lengths marked with letters in Figures (a) ~(d). ~ 


Fig. Q. 11 


a 2com— 


® Ve Hpi) 


Fig. Q. 12 
. Given that 3 = 1,732, find the altitude of an equilateral triangle whose one side measures 6 cm. 


Multiple Choice Questions 


14. The sides of a triangle are 13 cm, 36 cm and 10 cm respectively. The triangle is: 


(a) acute (b) obtuse (c) right-angled (d) can’t be determined 
mof the following sets of lengths of sides does not relate to that of a right-angled triangle 
’ (b) 5, 12, 13 (c) 7,24, 25 (d) 9, 12, 16 


between the tops of two trees 20 m and 28 m high is 17 m. The horizontal distance between 


(6)31m (c) 15m (d)9m 


e hypotenuse of a right angled triangle is 25 cm. The other two sides are such that one is 5 cm longet 
than the other, Their lengths (in cm) are : 


(a) 10, 15 (b) 20, 25 (c) 15,20 (d) 25, 30 
18. One side other the hypotenuse ofa right angled isosceles triangle is 4 cm. The length of the perpendicular 
on the hypotenuse from the opposite vertex is : 


(a) 8cm (b) 4¥2em (c) 4cm (d) 2V2em 


; “This me means that, given three numbers, they would possibly be the lengths of the 
"sides of a triangle only if the sum of any two of them is greater than the third. 24 
“Consider ‘AABC, Let BC=a, AC=b and AB =¢ ~ 


' Then we shall be able to construct a triangle with a, b,c only ifa+b>c,atc>bandb+c>a. 
_ Ifthe above condition is not satisfied then a, b, c cannot be the lengths of the sides of a triangle. 


1 ‘In each of the following, there are three positive numbers. State if these numbers could possibly 
be the Jengths of the sides Of a triangle. 


ei()2, 3,4" (6) 4,5, 3 (c) 2.5, 1.5, 4 
‘Sol. These numbers would possibl 
: them is greater than the third, 


©) (@)24+3=5>4, 34+4=732,244=633 
Mi a .. Triangle is possible. — 
able te © 4 15 2 9 >3,54+3=8344432735 
; > ~. Triangle is possible. 
(ce) 2.5 + 1.5 =4 (the third number) 
a » Triangle is not possible. 


Ex.2. Oisa point in the exterior of AABC. What symbol ‘>’, ‘<’ or ‘=’ will you use to complete the 
statement: OA + OB... AB. 


y be the lengths of the sides of a triangle only if the sum of any two of 


Atay 


Write two other similar statements and show that ibis 
fe} 


1 
OA+ OB + OC> > (AB + BC+ CA). pi 
B Rf 
Sol. InAOBA, OA + OB> AB i) 0.9588 


(Sum of any two sides of a A > third side) 

Similarly, in AOBC, OB + OC> BC ...(ii) 
In AOAC, OA + OC> AC ...(iii) 
| Adding inequalities (i), (ii) and (iii) we have 

2(OA + OB + OC) > AB+BC+CA 


or OA + OB + OC> > (4B + BC + CA). 


Property 2 : If two sides of a triangle are unequal, the longer Zoe 
side has the greater angle opposite to it. 


ie, BC>AC= ZA> ZB. 


Property 3 : If two angles of a triangle are unequal, the greater angle Tq 
has the longer side opposite to it. 


ie, ZA>ZB= BC>AC. 


point in the interior of AABC. State which of the following statements 
se (T) or false (F): 
p+ PB<AB 


he figure, state which path fs shorter. 
to Dor (6) From A to D via B andC 


PAL 4 A 


4.7m 
Fig. Q.6 Fig.Q.8 Fig. Q.9 
1. With the data given below in each case find the unknown angle and fill in the blanks. 
(a) ZA = 65°, <B= 69°, ZC = , Greatest Side = eecreseearsere 
(6) 2A = 79°, ZB =31°, ZC= , smallest side = 
8. In the figure name the angles in descending order of magnitude. 


9. Which is the longest side in the figure and why ? 
_ 110. Which is the longer ? 


PQ or PR if QP|| RT? AB or BD if AB || DC 
L 


() 
PB or PC, where PB, PC bisect QM or GRifLM>LR 
<2 Band Z C respectively and ZLMQ= ZLRQ 
11. In the adjoining figure which is not drawn accurately, ZBAD = 59°, 
ZDAC = 32° and AD = BD. Calculate the value of the angle ACB and 
State, giving reasons, which is greater, BD or DC. 


Fig. Q. 11 


 _—_— 
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fy Ouen as 3C (b) AC= 4B + BC 
4. Which of the following is possible? 
7K triangle with sides: 3 
~ @9cm,3em,Sem — (b) 20 om, 6 cm, 
15. Fora triangle ABC, which of the following : 
@BC'- ABI= AC. 


= 
| 

i |. -) eS ost 

; Congruent Figures 

i @ Recall that 

| 


‘Two figures having exactly the same sha 


They fit over each other exactly, when superpaseiha ile: 
1. Two line segments are congruent, if they have the same nth 


AB= CD = AB= CD 


—. % “aT fiers aT 
ai —— i 
a CMa dias gina. uo Acm, thik 


2. Two angles are said to be congruent, if they have the same measure. 
ZABC = ZPQR=45° 
| => ZABC=ZPOR 


| 3. Two circles are congruent if they have the same radius. 


| ie,, radius (r,) of circle A = radius @ of circle B 
= circle A = circle B. & eicn 


4. Two squares are congruent if they have the same side length. 


A B Q 
Thus, sq ABCD = sq PORS ft ive 
D Cue5 B 


5. Two rectangles are congruent if they have the same length and breadth. 
Thus rectangle ABCD = rectangle PORS 
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Solved Examples 

Ex. 1. In the adjoining figure, AD|| BC and ZB = ZD, Proye that AABe 
Sol. Given ; ZB = 2D, AD|| BC 3 

| To prove : AABC = AADC 

| Proof : In A’s ABC and ADC 


ZB=ZD (Given) 
ZDAC=ZACB . (AD || Bc, alt, Zs are equal) 
M\ AC=AC (common) . ; 


{ 
} 


4 +. AABC = AADC (AAS) 
Ex. 2. In the figure, it is given that AB = CD and AD = BC. Prov 


Sol. Given: AB = CD and AD= BC 


1} To Prove: AADC =ACBA ar ‘ 
Proof : In A’s ADC and CBA ve 
CD=AB ' (Given) 
AD=BC (Given) 
CA=AC (Common) si 
.. AADC = ACBA (SSS) 


b oh In the figure, it is given ‘that BD and CE are Xin 
that AABC is isosceles. Seat eee 

. Given : A AABC in which altitudes BD and CE are eq 
To Prove: AABC is an isosceles triangle 

| Proof : In ABCD and ABCE 


| 
| BD=CE (Given) 
ZBDC= ZBEC (each equal to 90°, BD L AC ees CE ELAB) 


BC=BC (Common) 
ABCD = ABCE (RHS) 
ZEBC=ZDCB (c.p.c.t.) 
= ZABC=ZACB 

= AABCisisosceles. (Ina A, sides opposite equal angles are equal) as 


Remark : c.p.c.t. means corresponding parts of congruent triangles. 


. 4. In the given figure, D and E are points on the base BC of a AABC such that BD = “CE, AD = AE 
and ZADE = ZAED. Prove that AABE = AACD and AABC is an isosceles A. ; 
Sol. Given : AAABC with AD=AE, ne? Se 
BD=CE and ZADE= ZAED 
To prove : (i) AABE = AACD 

(ii) AABC is an isosceles A. 


i slaw, codons 


I..7 git al 


SAY OY Apis 


Proof: ZADE = ZAED (Given) 
= 180°-ZADE=180°- ZAED 
=> ZADB = ZAEC ...(i) 
Now, In A’s ABD and AEC B 5 
AD=AE (Given) ; E 


ZADB = ZAEC (From (i) 


(Given) 
(SAS) 
ed. 
| Be iy wie ian yap any point in the interier of the triangle such that 
ZACP. Prove that AP bisects , ZBAC. 
ee oO Mith 4B = AC na 7 4pp = ACP 
> bisects <BAC, ie, “BAP = /CAP 
uction : nar ; 


i) 
(Angles opp. equal sides are equal) 


wil) 


(sides opp. equal Zs are equal) 


(Given) 
(Given) 
(Proved above) 
| +, + AABP=AACP ie 
| 4 — Segal (c.p.c.t.) 


=> 
= AP bisects ZBAC 
EXERCISE 27 (D) 
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5. In the given figure, ABC is an isosceles triangle with AB = AC. BD and CE are two medians of the 
triangle. Prove that BD = CE, 


[Hint : ». BD and CE are medians =>, D and E are mid-points of AC & AB respectively. 
2 AB= AC= = AB = + AC = BE=CD| | 
6. In the given figure, it is given that AB = CF, EF= BD and ZAFE = ZDBC. Prove that AAFE = ACBD, 


A Quik R 


5 D A EC L N 


a Wanicoulea 


M R 


Fig. Q. 5 Fig. Q. 6 Fig. Q. 7 
7. In the given figure, LM= MN, QM= MR, ML 1 PQ and MN 1 PR. Prove that PO = PR. 
[Hint : Prove ZO = ZR and apply isosceles A property]. 


8. The sides BA and CA have been produced such that BA = AD and CA = AE. Prove that DE || BC. 
A 


D 
Fig. Q. 8 : Fig. Q.9 
9. Prove that perpendicular AD drawn to the base BC of an isosceles triangle ABC from the vertex A bisects 
BCi.e., BD=DC. 
10. In a AABC, the perpendicular bisector of AC meets AB at D. Prove that AB = BD +.DC. 
[Hint: Prove AAED = ACED > AD= DC Then AB= AD + DB=DC + DB}. 


preg 


Fig. Q. 10 Fig. Q. 11 
11. In the given fi igure, BM and DN are both perpendicular to the segment AC and BM = DN. Prove that AC| 
_ bisects BD. A 
[Hint: Prove ABMR = ADNR]. 


12. In the adjoining figure, ABC is an isosceles triangle with AB = AC and also given + 
that EC = BD. Prove that AE = AD. Ea OmuE 


Multiple Choice Questions Fig.Q.12 
13. Consider the following statements : E: 
1. Ifthree sides ofa triangle are equal to three sides of another triangle, then the triangles are congruett | 


2. If three angles of a triangle are respectively equal to three angles of another triangle, then the tro 
triangles are congruent. 


___Of these statements: 


2 


Rial 
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(a) 1 is correct and 2 is false (6) Both 1 and 2 are false 
(c) Both 1 and 2 are correct 2 (d) 1is false and 2 is correct 
14. Consider the following statements ; 
Two right triangles are congruent if 
1, The hypotenuse of one triangle is equal to the hypotenuse of the other. 
2. A side of one triangle is equal to the corresponding side of the other triangle. 
3. Sides of the triangles are equal. 
4, An angle (other than right angle) is equal to an angle of the other triangle. 
(a) 2 and 3 (b) 1and2 (c) 1 and3 (d) 4 only 
15. The four triangles formed by joining the pairs of mid-points of the sides of a given triangle are congruent 
if the given triangle is: 
(a) an isosceles triangle (b) an equilateral triangle 
(c) aright-angled triangle (d) of any shape 


+) 
Chapter Wrap Up 


Summary of Key Facts 


1. Classification of triangles : 


With respect to sides | _____ With respect toangles respect to PAR. 


Allsides i Allsides | All Zs acute | One Zobtuse a Z=90° 
different 


2. Special lines in a triangle : 


. Median Altitude 
oe angle $ BA | (Aline from a vertex (Aline from a 
of the triangle) to the mid point of Vertex perpendicular 
the opposite side.) to the opposite side.) 


SRNR APA NH? 


A triangle has three angular bisectors, three medians and three altitudes. They are all 
concurrent, i.e., they meet in a point. 


3. Special Points in a Triangle 
A 
Centroid 

F E 


C 


B D 
(point of concurrence of the medians) 


4. Circum-centre and Circum-circle : 
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E 
Orthocentre 


pik “ 


(Point of concurrence of the altitudes) 


B Cc 
65 
CIRCUM-CENTRE CIRCUM-CIRCLE 
Point O of concurrence of the perpendicular Circle with centre O passing through 


bisectors of sides and centre of the circum-circle 
5. In-centre and In-circle : 


the vertices of the triangle OA = OB = 0¢ 


A 
A\ 
Lo B Ks)» 
B © Cc 
x 
IN-CENTRE IN-CIRCLE 
Point I of concurrence of the angular bisectors Circle with centre I touching the three 
and centre of the incircle sides of the triangle 


6. Pythagoras’ Theorem : 


Theorem 
If AABC is right angled at C, then 
c= a+b 7 


. Inequalities : 


Converse _ 


If ina AABC c*=a"+b’, then 
ZC isa right angle 


A A A 
A OS Be Cc B — cB Cc 
(i) Zx> Za _ (ii) AC > AB _ (ii) ZB>ZC (iv) AB+ AC > BC 
and 2x > 2b => ZB>zC =>AC>AB 


(a)In a triangle, an exterior angle is greater than either opposite interior angle. 
(b) If two sides of a triangle are unequal, the greater side has the greater angle opposite it. 


The largest angle of a triangle is opposite the longest side and the smallest angle} 
opposite the smallest side. f 


Triangles a 


(c) If two angles of a triangle are unequal, the greater angle has the greater side opposite it. 
(d) The sum of any two sides of a triangle is greater than the third side. 

(e) The hypotenuse is the longest side of a right-angled triangle. 

(f) The perpendicular is the shortest line from a given external point to a given line. 

8. Tests for congruence of triangles. Two triangles are congruent if 

1. Two sides and the included angle of one triangle are equal to the corresponding parts of the other. 


Rr 


Fig. Test 1 Fig. Test 2 
2. Two angles and a side of one triangle are equal respectively to two angles anda corresponding side 
of another. (A.A.S.) 
3. Three sides of one triangle are equal to three sides of another. (S.S.S.) 
Fig. Test 3 Fig. Test 4 


4. The triangles are right angled and the hypotenuse and one side of one are equal to the hypotenuse 
and corresponding side of the other. (R_H.LS.) 


MENTAL MATHS | 


2. Find the value of a. 


~130° 3a 
Cz=D 


Fig. Q. 1 Fig. Q.2 


3. In the given figure arrange the sides of AABC in ascending order. 
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5. Is the triangle right angled? 


Fig. Q.4 Fig. Q. 5 ae a 


6. The point of concurrency of the three medians of a triangle is known as the 
A 


B 


7. True and false ! AAS is the same as ASA. 
8. ABC is an isosceles triangle such that AB = AC. AD 1 BC. 
Is AABD = AACD. If yes, name the congruence condition. 


3 ENRICHMENT 


Pythagorean Triplets 

The Pythagorean property relates the Jengths, a and 5, of the two legs of a right triangle with the len 
of the hypotenuse by the equation : at =c’. 

If three natural numbers a, b and c are related so that a” + b’=c" then a, band care calleda Pythag fen 
triplet. E 
Thus, 5, 12 and 13 are a pythagorean triplet because 5? + 127= 137 
3, 9. and 12/are not a Pythagorean triplet because 8° +9? #12? 


4! You can show that if n is any positive real number, then 3n, 4n and 5n represent sides of 
Vote, | right triangle. 


ny =25n" 
n)? + (4n)? = =9n" + 16n? =25n" : 
jerefore, (Sn)? = (3n)’ + (4n)y> 4 
general, if (a, b, c) is a pythagorean triplets and k is any positive number, then ak, bk and, ck, repre 
three sides of a right triangle. 


73 and 24, 7, 25 are Pythagorean triplets, 


joo” 


our Information : 
ng table gives a fe 
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Special Types of 3 
Quadrilaterals 


Introduction 
You have learnt the definition of a quadrilateral, the various definitions related to a quadrilatera| 
angle sum of a quadrilateral in class VII. Here you will study the properties of special types of qua, ari the 
‘al 
Recall that "rl, 
Aq latera atera lis a plane figure bounded by four line segments such that : 
) No 0 ine segments cross each other, and : 
ii) No two line segments are collinear . hs 
‘ AB, BC, CD and DA are the sides and A, B, C, and D are the vertices of the 
uadrilateral. 
_ Line segments AC and BD, joining two non consecutive vertices are called 
agonals. 
“Two sides like AB and AD having a common end point are called adjacent sides. 


.) 


25 of Quadrilaterals 
There are various types of Quadrilaterals whose description is given below : 
_A quadrilateral with both pairs of opposite sides parallel is a parallelogram. 


rapezium ABCD 


Isosceles Trapezium © 
(AB || DC) and (AD BC) sosceles Trapezium 
les trapezium! 


quadrilateral with exactly one pair of parallel sides is called a trapezium. An isosce: 


os ae ‘ 


poievinn 


in which two pairs of adjacent s 
th one reflex angle. 


ides are equal. 
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5. A parailelogram in which all angles are right angles is called a rectangle. 
6. A parallelogram whose all four sides are equal is a called rhombus. 


7. A rectangle with all sides equal, or arhombus in which all angles are right angles is called a square. 


Recande Rhombus Square 
This chart shows how special parallelograms are related. 
Quadrilateral 
Parallelogram Kite Trapezium 
Rectangle | Rhombus Arrowhead Isosceles trapezium 


Square 


EXERCISE 28 (A) 


1, Name the word used for a figure having four sides out of which two opposite sides are parallel. 

2. Name the word used for a figure having four sides, the opposite sides parallel and the angles at the 
comers right angles. 

3. Name the word used for a figure having four equal sides, the opposite sides parallel and the angles at the 
corners right angles. 

4. What shape is a one-rupee currency note? 

5. Answer true or false : 


(a) Every quadrilateral is a parallelogram. _(b) Every parallelogram is a rhombus. 
(c) Every square is a rhombus. (d) Every square is a rectangle. 
(e) No parallelogram is a square. (f) Every square is a parallelogram. 
6. ABCD is a parallelogram. What special name will you give it, if the following additional facts are 
known: 
(a) AB = AD (b) ZBAD is aright angle. (c) AB=AD and ZBAD=rt. Z 
1. _D, E are points on sides AB, AC of A-ABC such that DE || BC. What is quadrilateral BCED called? 
8. How does a trapezium differ from a parallelogram?: 


Properties of a Parallelogram 


Activity 1. Draw a parallelogram ABCD and measure all its sides and angles. 
You will find on measurement that 


(i) AB=CD, AD=BC. 
(ii) LZ4=ZC, ZB=ZD. 
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Activity 2. Cut out a parallelogram from a piece of paper. Join one diagonal et DUS 
1 AC and place one of the triangles so obtainedon 
her. This shows that the , 


say, AC. Cut along diagona 

the other. You will see that they exactly fit each ot 
two triangles are equal in all respects. 
Activity 3. Draw a parallelogram ABCD and draw its diagonals ACand BD. 
O. Measure AO, OC, BO and OD. You 


Label their point of intersection as 
will find that AO = CO, BO = OD. 


t triangles. 


fhe 


' Conclusion : Properties of a Parallelogram. : 
4. Each diagonal divides it into two congruel 
2. The opposite sides and angles ofa parallelogram are 


3. The diagonals of a parallelogram bisect each other. 


equal. 


We can prove the above properties as under: 
Proof : Consider a parallelogram ABCD. Draw its diagonal AC. Then, In 
triangles ABC and CDA, we have 

Alternate angles, AB |] DC and AC is the transversal 


Z1 =22 
43 = 24 Alternate angles, AD || BC and AC is the transversal 
AC =AC common 

ASA property of congruence of As. 


AABC = ACDA 
AB = CDand BC=DA Corresponding parts of congruent triangles. 


— 


Also, ZB =ZD 
Similarly, by drawing the diagonal BD, we can prove that 


AABD=ACDB => ZA=ZC 


Hence, properties 1 and 2 are proved. 
To prove property 3 : Consider parallelogram ABCD and draw its diagonals 


AC and BD. Let these diagonals intersect each other at a point 0. 


Then, in triangles OAB and OCD, we have 
Opposite sides of a parallelogram 


AB =CD 
ZAOB = ZCOD Vertically opposite angles 
ZOAB = ZOCD Alternate angles; AB || DC and transversal AC cuts them. 


AAS property of congruence of triangles. 


AOAB = AOCD 
OA = OCand OB = OD Corresponding parts of congruent As 


=> 
This proves the diagonal property of a parallelogram, i.e. the diagonals of a parallelogram bisect each other 


1e Converse 
The converse of the above properties is also true. Thus 
s ay % : { Le | % | 


ES, ie 


ze 
nd equal 


A quadrilateral is a parallelogram, 
La OF its opposite sides are equal. (ii) If its opposite angles are equal. 
(aii) Tits diagonals bisect each other. (iv) Ifit has one pair of opposite sides parallel a 
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Solved Examples : 
Hel 7% ; 
Ex. 1. ABCD is a parallelogram : If 24 = 799, Calculate 2B, ZC and ZD. 
ZA+ ZB = ‘° 
Sol. 2 180° CMe dogien AD || BC and AB is a 
Een 70° + 4B =180° — ° transversal 
= ZB = 180° —70° = 110° 
Also, ZC= ZA =70° 
ZD= ZB= 110° 


L\ 
Opposite angles of a parallelogram A B 


Opposite angles of a parallelogram f 
Ex.2. The adjacent angles ofa parallelogram are as 2 : 3. Find the measures of all its angles. 
Sol. Suppose ABCD is a parallelogram and the two adjacent angles A and B are as 2 : 3. 
Suppose 24 = 2x and ZB = 3x 


fe} 


Since 2A and ZB are a pair of adjacent interior angles and AD || BC. a 
-. ZA+ZB=180° or 2x+3x=180° 


=> 5x=180° => x= —=36° 


. ZA=72° and ZB=108° .. 
Again, since opposite angles ofa ||gm are equal, so «. ZC = ZA =72° and ZD= ZB = 108°. 
Ex. 3. The ratio of two sides a || gm is 3 : 5, and its perimeter is 48 cm. Find the sides of the || gm. 
Sol. Let the two sides of the || gm be 3x cm and 5x cm. 


Since the opposite sides of a || gm are equal, therefore, the other two sides are 3x cm and Sx cm. 
Now, perimeter of || gm = 48 cm f 

. 3x +5x43x4+5x=48 => ‘16r=48 3 x= s =3 
Hence the-sides of the ||gm are 9 cm, 15 cm, 9 cm and 15 cm. 


Ex. 4. The point of intersection of diagonals of a quadeisteral divides one diagonal in the ratio 2 : 3. 
Is it a || gm? Why or why not? 


Sol. No, it is not a ||gm, because in a |gm the diagonals of a ||gm are bisected at their point of intersection. 


Ex.5. In a parallelogram ABCD, diagonals AC and BD intersect at O and AC = 12.8 cm and 
BD ='7.6 cm. Find the measures of OC and OD. 


Sol. Given : AC= 12.8 cm, BD=7.6 cm. ~ D Cc 
We know that the diagonals of a parallelogram bisect each other, therefore, oS 


1 1 ; 
AO=O0OC => OC= 74ACa 5 x 12.8 cm =6.4 cm. 


- WN 


BO=OD=> 0D = 5 BD= 5 * 160m =3.8em. 


Ex. 6. The perimeter of a parallelogram is 150 cm. One of its sides is greater than the othe 
Find the lengths of all the sides of the parallelogram. 

Let one side of the parallelogram = x cm. Then its other side = (x + 25) cm. 2 
Since opposite sides of a parallelogram are equal so its remaining two sides are x cm and (x + 25) em, 
Perimeter of this parallelogram = x + (x + 25) + x + (x + 25) = (4x + 50)cm. 

4x + 50 = 150 
i 
=> 4r=150—50=100 > x= = =25 
.. Lengths of all the sides of the parallelogram are 

x, x +25, x,x +25 cm, i.e., 25 em, 50 cm, 25 cm, 50 cm. 
Ex. 7. Diagonals of a || gm ABCD intersect at O. XY contains O, and_X, Y are 

points on opposite sides of the || gm. Give reasons for each of the 


But perimeter = 150 cm (given) .. 


following statements. 
(2) OB=OD; _ (6) ZOBY= ZODX 
(c) ZBOY= ZDOXx; (dq) ABOY=ADOX. 
Now, state if XY is bisected at O. 


In ABOY and ADOX 
ZOBY= ZODX (Ait. Zs, AD || BC) 

OB= OD (Diagonals of a || gm bisect each other) 
ZBOY = ZDOX 
ABOY = .ADOX 


OY = OX Hence, XY is bisected at the point O. 
EXERCISE 28 (B) 


‘Sol. 


(Vert. Opp. Zs) 
(ASA congruence condition) 


1. Ina parallelogram PORS, ZS = 75°, determine the measures of 7P and ZO. 
2. The measures of two adjacent angles of a parallelogram are in the ratio 2 : 7. Find the measure of 


angle of the parallelogram. 
Two opposite angles of a parallelogram are 6x —17° and x + 63°. Find the measure of each angle of 


Boi ici -atereen 


_ parallelogram... mR oO wobidil: 1 
‘Can a quadrilateral ABCD be a parallelogram if : 


you use to find them. 


parallelogram if its perimeter is 266 cm. 
F 


EFGH isa parallelogram. Find x, y and z. Also, state the properties 
as F A 


E 


r by 25cm, 
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g. PORS is a parallelogram. Find x and y, The given lengths are in cm. 


Pp Q 
9, ABCD is a parallelogram. CE bisects ZC and AF bisects ZA. In each ee 
of the following, if the statement is true, 2k a reason for the same. ; 


ZA=ZC b LFAB=+ = 
(a) ( ) 2 LA Ss Fig. Q.8 R 
1 D FC 
(c) ZDCE = 2 WAC! (a) ZFAB= ZDCE 
(€) ZDCE = ZCEB (f) ZCEB= ZFAB 
(g) CE || AF (h) AE|| FC." AF e209 


10. Ina AABC, D, E, F are respectively, the mid-points of BC, CA and AB. If the lengths of side AB, BC and 
CA are 17 cm, 18 cm and 19 cm Pringle find ee of ADEF. 


D Cc 
RN . 
j 
B D Cc A B A B F 


Fig. Q. 10 Fig. Q. 11 Fig. Q. 12 
11. In the figure, ABCD is a parallelogram in which 2A = 60°. If the bisectors of 2A and ZB meet at P: 
prove that AD = DP, PC = BC and DC= 24D. 
12. In the figure, ABCD is a parallelogram and E is the mid-point of side BC. If DEand AB when produced 
meet at F, prove that AF = 2AB. 
Multiple Choice Questions 
13. If the quadrilateral ABCD is a parallelogram, what is the value of x ? 


(a) 45° (b) 30° 
(c) 36° (d) 37° 
14. What values of a would make the given quadrilateral a parallelogram. 
1 1 
(a) 53 ()>5 
(c) 5 =F (4)5 


15. as of the following quadrilaterals is a parallelogram ? 


‘Sab 


16. The diagonal of a rectangle is thrice its smaller side. Find the ratio of its sides, 
[Hint. Use Pythagoras’ theorem] 


(a) J2:1 (b) 22:1 (c)3:2 @ 3.1 
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Properties of a Rectangle, Square and Rhombus 
Activity. Using a ruler and a set square, draw a parallelogram, a rhombus, a rectangle and a g 
the diagonals of each figure. Study each figure carefully (using a ruler and a protractor, if nece: Ware 
answer the following questions:- , re 
(a) Are the diagonals perpendicular to each other? 
(4) Do the diagonals bisect each other? 
(c) Do the diagonals bisect the interior angles ? 
(d@) Are the diagonals equal in length ? 
(e) Are the opposite interior angles equal ? 
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Ssary) and ay 


Put your results in the form of a table as under : 


Parallelogram | Rectangle 


Properties 


1. Opposite sides are parallel Yes 


_ 2. Opposite sides are equal. Yes Yes 

fe djacent sides are equal No No 
4. Opposite angles are equal Yes Yes 
Each interior angle is 90° No Yes 
Diagonals are equal No Yes 

ia Diagonals bisect each other Yes” Yes 
No 


Diagonals bisect at right angles No 


Bs 


perties of a Rectangle 
ingle being a parallelogram has all the properties of a parallelogram and some more, i.e., 


les of a rectangle are right angles. 
agonals of the rectangle are equal. 


PORS is a rectangle with diagonals PR and QS. 
ee 


(Opposite sides of a rectangle) 
(each = 90°) 

(common) 
(S.4.S) 
ne (cp.c.t.)- 
rties of a rectan ie., 
ee! a2 


$i properties ofa Rhombus 

mbus has all the properties of a Parallelo; parts 
' t nl gram and some more. 

N . Cut a piece of a paper into a rhombus and fold it about a diagonal. It will be seen that both 


he will 
wl 
sed about 


Thus, in rhombus ABCD, we have 
(1) AB=BC=CD=DA (2) ZDAB= ZBCD, ZABC= ZADC 


= 


Proof : To prove that the diagonals of a rhombus bisect each other at right angles. 
Given : Arhombus ABCD with diagonal AC and BD intersecting at O. 
To prove : OA = OC; OB = OD; ZAOB = ZCOB = 90° 


Proof : In A’s OAB and OCD 
ZOAB = ZOCD (AB || CD, Alternate Zs) 
ZOBA = ZODC (AB || CD, Alternate Zs) 
AB=CD (Opp. sides of a rhombus) 
AOAB = AODC (ASA) 
> OA = OC, OB = OD (c.p.c.t.) 
Again in AOAB and OBC 


OA =OC (Proved) 
OB=OB (Common) 
AB =BC (Sides of a rhombus) 
» AOAB=AOBC (S.S.S.) 
= ZAOB=ZCOB (cp.c.t.) 
But ZAOB + ZCOB = 180° (Linear pair) 
ZAOB = ZCOB=90°. : 
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Properties of a Kite 
| 1. The diagonals are perpendicular to each other, ie, ACL BD. 
2 Diagonal BD bisects 2B as well as 2D. 

3. ZA= Zc 

iz 4 OA= 

Ps oeerel BD D divides the kite into two congruent triangle, i 
_ AABD = ADBC._ 


Proof : (i) In A’s ABD and CBD, 


ie., 


AB = BC (Given) 
AD = CD (Given) 
BD = BD (Common) 
AABD = ACBD (SSS) 
= ZABD= ZCBD 
and ZADB = ZCDB (c.:p.c..) a ()) 
ie., diag. BD bisects ZABC and ZADC. ~) 
(ii) In A’s AOD and COD, k 
AD = CD (Given) 
ZADO = ZCDO (Property of kite, proved above) 
OD = OD (Common) 
*. AAOD = ACOD (SAS) 
= ZAOD = ZCOD 
and AO=OC (c.p.c.t.) 


But ZAOD + ZCOD = 180° (Linear pair) 

= ZAOD+ ZAOD=180° (:: ZAOD = ZCOD, proved above) 

= 2ZAOD= 180° (Given) 

= ZAOD = ZCOD=90° (Given) 
Properties of an Isosceles Trapezium 
The adjoining figure shows an isosceles trapezium in which AB || DC and 
AD = BC It has the following properties. 
1. The co-interior. angles x, wand y, zare Supplenientanys i.e., 
_ LA+ ZD= 180°, 2B+ ZC= 180". wes 
2, ZA= ZB and ZC=ZD. GAS: 
Fa. The diagonals are equal, i. 


e., AC = BD. 


EXERCISE 28 (C) 


1. For each of the statements given below, indicate if it is true (T) or false (F) : 

@A rectangle i isa parallelogram. (B)A square is arectangle. — (c) A parallelogram 

 (@) A square is a rhombus. (ce) Arectangle isasquare.  (f) A square is a parallelogra™ 
m2. What kind of a quadrilateral is is the following = eer ; 

The diagonals and the sides form four congruent right-angled ats ae aes ae 


isa rhombvs 
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3. PORS is a quadrilateral. What kind of quadrilateral is it if 
(a) PQ is parallel to RS and the diagonals are equal in length ? 
(b) PQ and RS are parallel and ZP= 7R? 

4. Which of the following are true for a rhombus 2 
(a) It has two pairs of parallel sides, (b) It has two pairs of congruent angles. 
(c) It has two pairs of congruent sides. (d) Two of its angles are right angles. 
(e) Its diagonals bisect each other and are at tight angles. (f) Its diagonals are congruent and perpendicular. 
(g) It has all its sides of equal length. 

5. The diagonals of a parallelogram are not perpendicular. Is it a rhombus ? Why or why not ? 

6. The diagonals ofa quadrilateral are perpendicular to each other. Is sucha quadrilateral always a rhombus ? 
If your answer is a ‘no’, draw a figure to justify your answer. 

7. A window frame has one diagonal longer than the other. Is the window frame a tectangle ? Why or why 


not ? 
8. What kind of quadrilateral is formed when the mid points of the sides of the following are joined ? 
(a) arectangle, (b) a rhombus, (c)a kite, (d) an isosceles trapezium. 


9, ABCD is a rectangle, EFGH is a rhombus and PQRS is a square. 


Ss R 


G 


F 


Complete the following : 


(i) FHL (ii) GE bisects 
(iii) Lf ZFEH = 130°, ZEHG. = (iv) IfAC=4, BD= 

() IfPO =4, PS= (vi) If ZEHG = 48°, ZHGO = 
(vii) If HE = 12, GH= (viii) ZEOF = 


Multiple Choice Questions 

10. Which statement is not true for a rectangle ? 

(a) Both pairs of opposite sides are congruent and parallel. 

(b) Both pairs of opposite angles are congruent and supplementary. 

(c) All pairs of consecutive sides are congruent and perpendicular. 

(d) All pairs of consecutive angles are congruent and supplementary. 

11. Two equilateral triangles share a common side. Which quadrilateral does the figure form : 
(a) Square (5) Rectangle (c) Rhombus (d) Kite 4 

12. The diagonals of a quadrilateral are congurent and perpendiculars bisector of each other. What is the 
best name for the quadrilateral ? 


(a) Rhombus (6) Rectangle (c) Trapezium (d) Square 


Challenger 
13. In the given design, eight isosceles trapeziums surround a regular octagon. 
What is the measure of ZB in trapezium ABCD ? 
(a) 35° (b)45° 
(c) 55° (a) 65° 
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Solved Examples 

Ex. 1. ABCD is a rectangle with ZBAC = 28°. Determine ZDBC. 


Sol. AO= a AC and BO= a BD (Diagonals ofa rectangle bisect each 
Z Z other.) 
But AC=BD (Diagonals of a rectangle are equal.) 
\ «. 4O=BO= ZOBA = ZOAB= 28° (na, angles opposite equal sides 
are equal) 
(angle of rectangle) 


Now, ZABC = 90° 
ZDBC = 90° — ZOBA = 90° — 28° = 62°. 


Ex. 2. ABCD is a rhombus with ZABC = 126°. Determine ZACD. 
Sol. ZABC = ZADC (Opposite angles of a rhombus) 
‘4. ZADC = 126° (. ZABC = 126°, given) 


ZODC= ; (ZADC) = 5x126" = 63° (Diagonals of a rhombus bisect 


interior angles) 


In AOCD, ZOCD + ZODC + ZDOC = 180° (Angle sum ofa A) 
But ZDOC = 90° (Diagonals of a rhombus 


ZOCD + 63° + 90° = 180° bisect at right angles) 
ZOCD = 180° — 63° — 90° = 180° — 153° = 27° = ZACD = 27°. 
One of the diagonals of a rhombus is congruent to one of its sides. Find the angles of the rhombus 
Sol. Let ABCD be a rhombus in which diagonal 
BD=AB=AD 

AABD is an equilateral triangle 
ZBAD =60° 

Also, ZBAD + ZABC = 180° 
ZABC = 180° — ZBAD = 180° — 60° = 120° 

~ Since opposite angles of a rhombus are equal 
ZBCD = ZBAD = 60° and ZADC = ZABC = 120°. 


Hence, the angles of the rhombus are 60°, 120°, 60° and 120°. 
The diagonals of a rhombus are 6 cm and 8 cm. Find the length of a side of the rhombus. 


|. Given : Rhombus ABCD in which AC =8 cm and BD = 6 cm. Let these diagonals intersect at O. Since 
the diagonals of a rhombus bisect each other at right angles, therefore 


(each angle of an equilateral A is 60° ) 
(adj. int. angles, AD || BC) 


1 I 1 1 
AO= 7 AC= 5 x 8om=4 cm, BO= 5 BD= 9 x 6cm=3 cm, 


ZAOB= 90° 
In rt. Zd AAOB, by Pythogoras theorem, we have 


B2=AO*+ OB7= 4? +37 =16+9=25 
AB= J25 cm=5cm. Hence, the length of each side of the rhombus is 5 cm. 
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EE FE 
Ex. 5 ABCD is a square. Determine Z DCA. 10) Cc 
sol. Since ABCD is a square therefore, AD = DC and ZADC = 90° _] YY ; 


Now, in AADC, we have 
AD = DC => 41 = 22 (InaA, angles opposite equal sides are equal.) 
Also, 21+ 22+ ZADC = 180° (Angle sum of a A) 
or Z1 + Z1 + 90° = 180° (- 22 = ZI and ZADC = 90° ) V 
= 2 £1 = 180°—90°=90° =» £1 = 0 =45°. i.e, ZACD = 45°. a 
Ex. 6. In sg adjoining figure, ABCD is a rectangle. BM and DN are perpendiculars from B and D on 
AC. 
(a) Is ABMC = ADNA? 
(4) State the three pairs of matching parts you used to answer (i). 
(c) Is it true that BM = DN? 
Sol. (a) Yes, ABMC = ADNA 
Reason: ZBCM= ZDAN (Alt. Zs, AD || BC) 


ZBMC = ZDNA (each = 90°) 
BC=AD (opp. sides of rect.) 
ABMC = ADNA (AAS) 


(6) ZMCB = ZNAD, BC= DA and ZBMC = ZDNA 
(c) Yes, it is true that BM= DN. (corresponding parts of congruent triangles) 
Ex. 7. ABCD is a kite in which ZOBC = 20° and ZOCD = 35°, find 
() ZABC (i) ZADC (ii) ZBAQ 
Sol. (i) Since diag. BD bisects ZABC, therefore, 
ZABC =2ZOBC 
=2 x 20°= 40°. 
(ii) ZDOC = 90° = (Diagonals of a kite intersect at right angles) 
ZODC = 180° —(ZDOC + ZOCD) 
= 180° — (90° + 35°) 
= 180° — 125° = 55°. 
As diag. BD bisects ZADC, so 
ZADC = 2ZODC = 2 x 55° = 110°. (Diagonals of a kite intersect at right angles) 
(iii) In AOBC, ZOCB = 180° - (ZBOC + ZOBC) 
= 180° — (90° + 20°) = 180° — 110° = 70° 
ZBCD= ZOCB + ZOCD 
= 70° + 35° = 105° 
=> ZBAD= 105°. (- ZBAD = ZBCD, Property of a kite) 
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"EXERCISE 28 (D) 


1. EFGHis athombus. Find a, 6, ¢ 


Fig. Q. 2 


; be = A ah ican 
2. PORS is a rectangle whose diagonals intersect at point O. If OP =4x—1 and OS=2x+ 7, find the , 
oS Val 


of x. 
3. The diagonals ofa rectangle ABCD intersect at O. If ZBOC = 44°, find LOAD. ey 


anit Cc A % A 
a Co 
Lf eS, 

B 


B 
A D Cc fd 
Fig. Q.3 Fig. Q.4 Fig. Q. 5 Fig.Q.6. 
4. ABCD is a rhombus with ZDAB = 56°. Determine ZDBC. : 
5. ABCD is a rhombus. If ZDAC = 50°, find(a) ZACD (0) ZCAB (c) ZABC. 
6. (@) ABCDisa rhombus. ZBAC = 37°. draw a sketch and find the four angles of the rhombus, 
(6) Ifanangle of a thombus is 50°, find the size of the angles of one of the triangles which are f 
-__ by the diagonals. 
A CD is a trapezium in which AB || DC. If ZA = ZB = 40°, 
angles? 
er culate the angles marked with s 


D 


A 


ON eyed, 
ye 
wo 


what are the measures of the oth 


mall letters in the following diagrams. 
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9, ABCD is a kite if ZBCD = 40°, fina (a) ZBDC (b) ZABC. 


cee keer 


Fig. Q. 9 Fig. Q. 10 

10. ABCD is a trapezium and ABED is a Square. If BE = EC, find 

(a) ZBAE (6) ZABC (c) What shape is the figure ABCE. 
11. ABCD is a square and ABRS is a rhombus. If ZSAD = 120°, find : 

(a) ZASD  (b) ZSRB. 
12. ABCD is a kite and 24 = £C. If ZCAD = 70°, ZCBD = 65°, find : 

(a) ZBCD (b) ZADC. 
13. Ifthe diagonals of a rhombus are 12 cm and 16 cm, find the length of each side, 
14. ABCD is a rhombus and its diagonals intersect in oO. 


(a) Is ABOC = ADOC ? State the congruence condition used. x 


F OQ 
(b) Also state if 2BCO= ZDCO. Deduce that each diagonal ofa rhombus SS 
bisects the angle through which it passes. 


aes ll 


D 


Multiple Choice Questions - Fig. Q. 14 2 
15. What value of x makes the given parallelogram a square ? 
(a) 7.5° (b)6.5° 
(c) 4.5° (d)8.5° 


16. Quadrilateral ABCD is a kite in which BE = 8 cm and BC = 10 cm. A 
What is the length of the line segment AE ? 


(a) 4cm (6) 6 cm 
(c) 5cm (@) 13. cm c 
17. CDEF is a square. Find x. E E 
(a) 142° (b) 92° 


(4)83° 


(c) 113° 


18, The measures of the angles of a quadrilateral ABCD are respectively in the ratio 
1:2:3:4. Which of the following statements is true ? 


(a) AC=BC (6) AB || CD (c) AD ||BC: 


@ None of these - 
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: POLYGONS = 
Definitions 4 


A rectilinear (closed) figure bounded by a number of line segments is called a polygon >> 


The line segments are called the sides of the polygon and the point of intersection of adjace> 

of a polygon is called a vertex. “ent 

B The angle which two consecutive sides make 
inside a polygon is called the interior angle of 
a polygon. A polygon is named according to the 
number of sides it has. 

@ The line joining any two non-consecutive | Angle 
vertices of a polygon is called its diagonal. 

@ If one of the sides is extended, then the angle 

formed by the extended side and the side adjacent 

to it is called the exterior angle of a polygon. 


A polygon has the same number of angles (exterior as well as interior) as it has sides, 


tite 
Vertex. E “ty 


D 


A six sided polygon 


m A polygon, whose each interior angle is less than two 

right angles, is called a convex polygon. 

/ @ A polygon whose one or more of the interior angles are 
reflex is called a re-entrant or concave polygon. A 
polygon is called equilateral when all its sides are equal, 
and equiangular when all its angles are equal. 

@ A polygon is called regular if all its sides and also its 
angles are equal. 

i : A polygon having 7 sides is called a n-gon. 


ormulas 


polygon Re-entrant poly 


erior angle + exterior angle at a vertex = 180° 

n of the interior angles of a polygon of n-sides. 
n of n-sides can be divided into (n — 2) triangles } 

m ofall the 2s of the polygon = (n-2)x 180° = (n-2)x 2x 90° = (2n-4) rt. 25) 

ae exterior Zs of a convex polygon = 360°. ) 

Int. Zs= nx 2 rt. Zs=2nrt. Zs = Ext. Zs+ (2n—4) rt. Zs=2nrt. Zs 

4 rt. Zs, whatever n may be. pees 


ndenotes number of sides of the polygon. 
, a ‘ j Ss) Bae 
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solved Examples 


Ex. 1. 
Sol. 


Ex. 2. 


Sol. 


Ex. 3. 
Sol. 


Ex. 4. 
Sol. 


Ex. 5. 


Sol. 


Ex. 6. 
Sol. 


Find the sum of the interior angles of a 12 - sided polygon. 
Sum of the interior Zs of a 12 - gon 
= (2n—4)x90° = (2x12—4)x90° = (24-4)x90°= 20x90" = 1800°. 


Find the measure of each exterior angle of a regular 15 - gon and hence find the measure of each 
of its interior angle. 


360° 
t n 
is = 24° .. Each interior angle = 180° — 24° = 156°. 
Find the number of sides of a polygon, the sum of whose interior Zs is 1440°. 
Let n be the number of sides of the given polygon. 
*. sum of interior Zs = (2n—4)x90° = (2n-4)x90°=1440° 
1440° 
2n-4= 90° => 2n—4= 16> 2n= 16+4=20 > n=10. 
Required number of sides = 10. 
Find the number of sides of a regular polygon, if each of its interior angle is 108°. 
Each interior angle = 108° 
=> Each exterior angle = 180° — 108° = 72° 
Let the number of sides of the regular polygor be n. 
360° 360° 360° 
=> n=—— = = 
each ext.Z = 72° 
-. Required no. of sides = 5. 
The sides of a heptagon are produced in order. If the measure of each exterior angle so obtained 
is 3x + 15°), (2x + 5°), x, (7x —5°), (8x — 10°), (6x — 20°) and 3x. Find the value of x and hence the 
measure of each exterior Z of the heptagon : 
Sum of the exterior angles of a regular polygon = 360° 
=> 3x + 15° +2x+5°+x+7x—5° + 8x — 10° + 6x— 20° + 3x = 360° 


Each exterior angle of a regular n—gon = 


.. Here each exterior angle 


Each ext. Z = 


= 30x—-15°=360° = 30x=375° = x= =~ =125° 


Ist angle = 3x+15°=3x12.5°+15° = 37,5°+15° =52,5° 

2nd angle = 2x + 5° = 2x12.5°+5° = 25°+5°=30° 

3rd angle = x = 12.5° 

4th angle = 7x—5° = 7x12.5°-5° = 87.5° — 5° = 82.5° 

Sth angle = 8x — 10° = 8x12.5°-10° = 100°-10° = 90° 

6th angle = 6x—20° = 6x12.5°—20° = 75°-20° = 55° 

7th angle = 3x = 3x12.5° =37.5°. . 
The interior angles of a regular hexagon are in the ratio 1: 2:3:5:6:7. Find the largest angle. 
Sum of the int. Zs of a regular hexagon 

= (2n—4)x90° = (2x6—4)x90° = (12—4)x90° = 8x90°=720° 

Since the int. Zs are in the ratio] : 2:3:5:6:7 
Let the angles be x, 2x, 3x, 5x, 6x and 7x. 


re 
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Given x+2x+3x+5x+6x + 7x = 720° 
= 24x=720° => x= OE =30° 
Largest angle 7 x = 7 x 30° = 210° 
The largest angle > 180°, It is a concave polygon. 
Ex. 7. Is it possible to have a regular polygon, the sum of whose interior Zs is 1120°. 
Sol. Let 1 be the number of sides of the polygon, then 
1120 4 
(2n—4)x90° =1120° = 2n-4 Sgqa = 1295 


4 112 112+36_ 148 
= 12—+4=——+4=——— = —.. 
2n iw 9 +4 9 9 


Since n is a fraction so it is not possible to have a polygon having sum of int. Zs = 1120°. 
EXERCISE 28 (E) 
1. Find the number of sides of a regular polygon in which each interior angle = 162°. 


2. How many sides has a polygon the sum of the whose interior angles is 1980°? 
3. The angles of a quadrilateral taken in order are 2x, 3x, 7x, 8x. Find x and prove that two opposite si 


are parallel. 
I 4. ABCDE is a regular pentagon. AB, DC are produced to meet at P; find ZBPC. 


| 5. Find the sum of the interior angles of a polygon which has (a) 30 sides, (b) 40 sides. 
Prove that the sum of the interior angles of an octagon is twice the sum of the interior ang 


pentagon. 
na tegular pentagon ABCDE, calculate the number of degrees in the angle ABC and prove th 


1) 72°, (ii) 32°, (iii) 40°, (iv) 55°, (v) 60°. Where possible give the number of sides, 


Is it possible to draw a regular polygon with interior angles 
EO: 120°, © 156°, (iii) 145°. Where Rossible state ae number of ee 


'5 : 3. Find the number of their sides. 
les of a pentagon are produced in order and the exterior angles so obtained measure 2x + 
bg 30°, 4x- ee es 10°. ae the measure of x and find all the ee of the pentagon, 


Multiple Choice Questions 
16. The angles of a pentagon are in the Tatio 1: 2:3:5:9. The smallest angle is : 
(a) 72° (b) 45° (c) 54° (d) 27° 


. The sum of the interior angles ofa tegular polygon is twice the sum of its exterior angles. The polygon 
is: 


(a) a nonagon (6) adecagon (c) a hexagon (d) an octagon 


. If one of the interior angles ofa regular polygon is found to be equal to (9/8) times of one of the interior 
angles of a regular hexagon, then the number of sides of the polygon is: 


(a)8 (6) 7 (c)5 (da) 6 


. The ratio between the number of sides of two regular polygons is | : 2 and the ratio between their 
interior angles is 2 : 3. The number of sides of these polygons are respectively: 


(a) 5, 10 (4) 4,8 (c) 8, 16 (d) 6, 12 
, A polygon has 27 diagonals. The number of sides of the polygon is: 
(a) 10 (@) 11 (c) 12 (a) 9 


a ® 
Chapter Wrap Up 


Summary of Key Facts 
The sum of the interior angles of a quadrilateral is 360°. 
. Types of Quadrilaterals. 
(i) Parallelogram (ii) Trapezium (iii) Rectangle 
(iv) Rhombus (v) Square (vi) Kite. 
DEFINITIONS 
, (i) A quadrilateral with exactly one pair of parallel sides is called a trapezium. 
(ii) A quadrilateral in which both pairs of opposite sides are parallel is called a parallelogram. 
(iii) A parallelogram in which all the sides are equal is called a rhombus. 


tr Re 


Trapezium Parallelogram Rhombus Rectangle Square 


(iv) A parallelogram in which each angle is a right angle is called rectangle. 

(v) A parallelogram in which all the sides are equal and each angle is equal to a right angle is called a 
square. ! 

(vi) A quadrilateral which has two pairs of equal adjacent sides but unequal opposite sides is called a 
kite. 
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4. A quadrilateral is a parallelogram if 
(4) its opposite sides are equal or c ? 
(ii) its opposite angles are equal or 3 


(iii) its diagonals bisect each other or 
(iv) it has one pair of opposite sides equal a 
5. Properties : Opposite sides and opposite ang 


Eg bal A 


Square Rhombus 


nd parallel. 
les of a parallelogram are equal. 


A B 
Parallelogram Rectangle 


6. The diagonals of a parallelogram bisect each other. 
7. The diagonals of a rhombus bisect each other at right angles. 


8. The diagonals of a rectangle are equal i.¢., AC = BD. ; 
S»-The diagonals of a square are equal and bisect each other at right angles (PR = OS and ZP0Q = 909 


s and a square bisect the internal angles. 


he diagonals of a rhombu: 
erior Zs + interior Zs of a regular polygon = 180° 
fn of the interior Zs of a polygon of n sides = (2n—4) rt Zs. 


_—— 360° 
exterior angle of a regular n-gon= —|— - 


MENTAL MATHS 


f a parallelogram is 60°. Find its opposite angle and the adjacent angle. 
ombus 70°, find other angles. 
a rhombus : True or False? 


thombus is 24 cm. Find the length of its sides. 
: parallelogram are not perpendicular to each other. Is ita 5 R 


gles of a parallelogram are (3x ss 2° and (50 — x)°. Find the 
angle of the parallelogram. 
3 logram is 60 cm. If the smaller side is 12 cm long, find 


90°, then find the numbers of sides of 
px, 2x + 10°, 3x—15°,x- 10°, © 

PERRI Miao Ie 

n, DM bisects ZCDE, ZCNM = 90°. 


id 


NUMBER FACTS 


. The number 1000. M is an abbreviation for the Roman word mille, meaning a thousand. It stood for 
1000 in Roman numeration system. We have entered new millennium. Amillennium is 1000 years and 
a millipede has 1000 legs as imagined by persons who named it so. A distance of one mile was originally 
1000 paces- the Romans counted one pace as two steps. _ hati 
. A prefix is a word you add on in front of a word to change its meaning. A prefix makes the differences 
between a kilometre and a centimetre since kilo means thousand and centi means1 hundredth... 
Prefixes given in the table can be used to build words to have very large and very small 
measurements. sy A Ag. 
The following facts will give you an idea of. very large and very small numbers. — 
(i) Alarge power plant generates 300 megawatts of electricity. It is 30 crore watts (300, 000, 000 
watts) ik Anat Rite a 
(i) The nucleus of an atom is less than one picometre wide. 
Lane tive pit toot pew le vicledra ls 
(It means less than one trillionth 10° '?— fi Wh teint 
$3 LOLA = Sy oli i £Y WV 


~ 1,000, 000,000,000 ™°t™=)_ 
(iii) Pluto orbits at a distance of almost 6 terametres from the 1 bill 
ie., one billionth second 


sun. It is equal to 6 trillion (6 x 10'”) metres. 
(iv) Light can travel 30 centimetres in one nani second, | 
1 tek Ba, 
1,000, 000, 000 Pa se fs 


(v) All the power plants in a developed country can generate 560 gigawatts (= 560 billion watts). 
(vi) The speed of advanced computers is calculated in picoseconds, i.e., Trillionths of a second. 


10~° second = 
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Construction of Quadrilaterals 


Quadrilaterals are constructed by splitting up the figure into two triangles, the construction of which yoy 
have already learnt. You know that a quadrilateral has ten parts in all, four sides, four angles and two diagonals 
To construct a quadrilateral, we shall need data about five specified parts out of ten. 

You are reminded to draw.a rough free hand sketch in every case before constructing the fair figure, 


Case I, Construction of a quadrilateral when four sides and one diagonal are given. 


Ex. 1. Construct a quadrilateral ABCD in which AB = 4.5 cm, BC=4 cm, CD= 6.5 cm, DA =3 cmang 
BD =6.5 cm. 


hse xj Aligwents fe)? 4 
BEEZ SEI & nada ade at Fair Figure 


Sol. Draw a rough sketch of the qudrilateral ABCD, and write down its dimensions as shown. Clearly, ye 
may divide it into two triangles ABD and BCD. It is convenient to draw the diagonal BD and construc, 
the two triangles. 
Steps of Construction : 
1. Draw BD=6.5 cm 
2. With B as centre and BA = 4.5 cmas radius, draw an arc on any side of BD. 
_ 3. With D as centre and DA = 3 cm as radius, draw another arc to intersect the arc of step (2) at 4, 
_ 4. With B as centre and BC = 4 cm as radius draw an arc so that the arc and A are on opposite side 
of BD. 
5. With D as centre and DC = 6.5 cm as radius draw another arc to intersect the arc of step (4) at C, 
. Join AB, BC, CD and AD. Then ABCD is the required quadrilateral. 


When three sides and two diagonals are given. 

dnstruct a quadrilateral ABCD in which BC = 4,2 cm, CA =5.8 cm, AD = 4.7 cm, CD=5.2. en 
BD = 6.7 cm. 
first draw a rough sketch and 
> the given dimension on it. 
lear from the rough sketch, we 
|divide the quadrilateral into two 


sides of each being known, 
w the required quadrilateral, 
ese two triangles. 


—— 
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1. Draw DC=5.2 cm. 
2. With D as centre and radius 6.7 cm draw an arc. 


3. With C as centre and radius 4.2 cm, draw another arc intersecting the arc in (2) in B. 
4. With D as centre and radius 4 .7 cm, draw an arc. 


5. With C as centre and radius 5.8 cm, draw an arc intersecting the arc in (4) in A. 
6. Join CB, BA and AD. 


7. Then ABCD is the required quadrilateral. 


Case Il. When four sides and one angle are given. 
Ex. 3. Construct a quadrilateral 4BCD in which AB =4 cm, BC =3.5 cm, CD=5 cm, AD =5.5 cm and 

B=75°. 

x 
D 
D, 5 cm 5em 
Cc 
c 
S.bien 3.5m 
5.5 cm 
Acm B 3.5 cm 
A GH B 
Sol. On drawing the rough sketch and writing its dimensions and angle, we see that it can be divided into 
two triangles ABC and ACD. 


Steps of Construction : 
1. Draw AB =4 cm. 


2. Make ZABX=75° and cut off BC =3.5 cm from BX. 
3. With A as centre and 5.5 cm radius, draw an arc. 
4. With Cas centre and radius 5 cm, draw another arc intersecting the arc in step (3) at point D. 
5. Join CD and AD. Then ABCD is the required quadrilateral. 
Case |V. When three sides and two included angles are given. 
Ex. 4, Construct a quadrilateral ABCD in which BC = 6 cm, CD = 6 cm, DA = 4 cm, Z C = 60° and 
‘ ZD= 75°. 


Sol. 


6cm c B 6cm 
Rough figure Fair figure 
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Steps of Construction : ie 
1. Draw BC =6 cm. 

2. Construct ZBCD = 60°and cut off CD = 6 em. 

3. Construct ZCDA = 75°and cut off DA = 4 cm. 

4. Join AB. 

Then ABCD is the required quadrilateral. 

Case V. When three angles and their included sides are given. 

Ex. 5. Construct a quadrilateral ABCD in which AB = 4.6 cm, BC = 5.3 cm, 2A = 60°, 7p ~ = 109° 

ZC= 120°. aud 


Sol. 


4.6 cm /) 
Rough figure A 46cm 


Fair figure 


Steps of Construction : 
1. Draw AB = 4.6 cm. 
2. Draw BC = 5.3 cm making ABC = 100°. 
3. Draw CX making ZBCD = 120°. 
4. At.A draw a line AD making ZBAD = 60° and meeting CX at D. 


Then ABCD is the required quadrilateral. 
EXERCISE 29 (A) 


in which AB = sy 60m, BC=5.5.cm, CD= Wien: ‘DA= Ba enand4C= 7.2m. 

in which PQ = 3.5 om, OR = 5.5 cm, OS=5.5 cm, PS= 4.5 cm, and SR = 4.5 cm. : 

‘D in which AB = 4.5 cm, BC = 3.5 cm, AD =3 cm, AC= 5 cm and BD = 4.5 cm. 

{s it possible to construct a quadrilateral ABCD in which AD = 3 cm, CD = 3 cm, DA= 7.5 om ei 

‘AC=8 cmand BD =4 cm. If not, give reason. 

ABCD in which AB=5 cm, BC=4 cm, CD=6 cm, AD=7 cm, and ZB = 80°. 

PORS in which PO = OR = 3.5 cm, PS= RS=5.2 cm and ZPOR =120°. 

) ABCD in which AB = 4.5 cm, CD= 5 cm, DA =3.5 cm, ZC = 120° and ZD = 7522 

) PORS in which PO = PS =Scm, RS=5.5 cm, ZA= 90°, and ZD = 120°. 

. ABCD in which AB = 5.8 cm, BC = 4.2 cm, ZA = 70°, ZB = 110° and ZC = 105°. 
ABCD in which AB = 6 cm, BC=5 cm, 24 =55°, ZB=110° and ZD = 90°. 

int : ZC =360°-(2A + ZB + ZD)] 
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Construction of Rectangles 

case |. Sides are given. 


Ex. 1. Construct a rectangle of length 5 cm and breadth 3 cm. 


Sol. 
x 
' 
D! (o) 


3cm 


A 5cm B A Ben B 


Rough figure Fair figure 
Step 1. Draw AB= 5S cm. 
Step 2. At A draw AX L AB. 
Step 3. From AX cut off AD =3 cm. 
Step 4. With 3 cm radius and centre B draw an arc. 
Step 5. With radius 5 cm and centre D, draw another arc cutting the arc drawn in Step 4 at C. 
Step 6. Join BC and DC. 
Then ABCD is the required rectangle. 
Case Il. A side and length of one diagonal are given. 
Ex. 2. Construct a rectangle of length 4.5 cm and length of the diagonal 6 cm. 
Sol. : 


A 45cm B 
Rough figure Fair figure 


Step 1. Draw AB = 4.5 cm. 
Step 2. AtA draw AX L AB. 
Step 3. With B as centre and radius 6 cm draw an arc cutting AX at D. 


Step 4. With B as centre and radius equal to AD draw an arc. With D as centre and radius 4.5 cm draw 
an arc cutting the previous arc at C. 


Step 5. Join BC and DC 
Then ABCD is the required rectangle. 
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Construction of Squares 
Case I. One side given. 


Ex. 3. Construct a square of side 4 cm. 
Sol. You can construct a square of given side length in the same manner as you constructed a rectangle. 


\ x 
pi 4com Cc 
D.4cem CG 
4cm 4cm 
4cm 4cm 
A 4cm 8B A 4cm B 
Rough figure Fair figure 


Step 1. Draw AB=4cm. 
Step 2. AtA, draw AX L AB. 


Step 3. From AX, cut off AD = 4 cm. 
Step 4. With B and Das centres and radii 4 cm each, draw two arcs cutting each other at C. 


Step 5. Join BC and DC. 
Then ABCD is the required square. 
Case II. A diagonal given. 


Ex. 4. Construct a square whose one diagonal is 5 cm. 
Sol. Use the fact that (i) the diagonals of a square are equal. (ii) They bisect each other at right angles. 


Rough figure 


Fair figure 


raw a diagonal AC=5 cm. 
raw PQ the perpendicular bisector of AC. 
3. Let PO cut AC at O. 
4. With O as centre and OA radius draw a circle. 
t this circle cut QP at points B and D. 
jtep 5. Join AB, BC, CD and DA. 


> 
* Then ABCD is the required square. 
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a 
Parallelogram 


case |. Having given adjacent sides and included angle. 


Ex.5. Construct a parallelogram ABCD in which AB = 4 cm, BC =3 cm, ZA = 60°. 


Sol. In constructing the parallelogram with the given measures, we will use the fact that the opposite sides 
ofa pacallelogtala are equal. 


rw a 


4cm 4cm 
Rough figure Fair figure 


Step 1. Draw AB=4cm. 
“Step 2. Through A, draw AX making ZBAX = 60°. 
Step 3. From AX, cut off AD =3 cm. 
Step 4. With centre D and radius 4 cm, draw an arc. 
Step 5. With B as centre and radius, 3 cm draw another arc cutting the arc drawn in Step 4. 
Name the point as C. 
Step 6. Join BC and DC. 
Then ABCD is the required parallelogram. 
Case II. Having given two adjacent sides and one diagonal. 
Ex. 6. Construct a parallelogram PORS given PQ = 4.5 cm, QR =3.5 cm and PR = 5.4 cm. 


Sol. 
4.5cem 
eA i ‘ cAy 


4.5 cm 45cm 
Rough figure Fair figure 


Step 1. Draw PQ=4.5 cm. 

Step 2.. With Q as centre and radius 3.5 cm draw an arc. 

Step 3. With P as centre and radius 5.4 cm, draw another arc cutting the arc drawn in Step 2. 
Name this point as R. 

Step 4. Join QRand PR. 

Step 5. With R and Pas centres and radii 4.5 cm and 3.5 cm respectively draw two arcs cutting each 
other. Name this point as S. 

Step 6. Join RS and PS. 


Then PORS is the required parallelogram. 
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Case III. Having given one side and two diagonals. 


= =7cm. 
Ex. 7. Construct a parallelogram ABCD with AB = 5 cm, AC = 4.8 cm and BD 


Sol. x 
D 


D 
oH j e 
ie) > 
> < fr) O 
o ep 
peer Se Y, <e Pees 
A B 


5m B A 5cem B A 5em 


Rough figure Fair figure 


We will use the fact that the diagonals of a parallelogram bisect each other. 

1 

9 =3.5cm. 
We will, therefore, first construct AAOB with AB = 5 cm, AO = 2.4 cm and BO = 3.5 cm. 
Step 1. Draw AB=5 cm. 


Step 2. With A as centre and radius 2.4 cm and with B as centre and radius 3.5 cm, draw arcs cutting 
each other at O. 


Step 3. Join AO and BO. 

Step 4. Produce AO to C such that OC = OA =2.4 cm. 
Step 5. Produce BO to D such that OD = OB = 3.5 cm. 
Step 6. Join BC, CD and AD. 


Then ABCD is the required parallelogram. 
Rhombus 
Recall that 


The sides of a rhombus are equal. The construction of a rhombus is similar to that of a parallelogram. In | 
case of parallelogram, the adjacent sides were given to be different. Here they are equal. 


Case |. Having given one side and an angle. 


Ex. 8. Construct a rhombus of side 6 cm and ZA = 60°. 
Sol. r 


1 
Thus, AO = tac x 4.8=2.4 cm and BO= > BD= — x 7=3.5 cm. 


A B A 
» ... Sem io hae 
~ Rough figure asa 


6 cm 
Fair figure 
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Step 1. 
Step 2. 
Step 3. 
Sep 4. 


Step 5. 


Draw AB=6 cm. 
At A, draw AX making ZA = 60°. 
From AX, cut off AD = 6 cm. 


With D as centre and radius 6 cm and with B as centre and radius 6 cm draw arcs cutting each 
other at C. 


Join BC and DC. 


Then ABCD is the required rhombus. 
Case II. Having given one side and diagonal. 
Ex. 9. Construct a rhombus PQRS given PQ = 5.8 cm and PR=7 cm. 


Sol. 


Step 1. 
Step 2. 


Step 3. 


Step 4. 


s 5.8 cm 
gs 58cm RA 
5.8.cm 5.8 cm 
5.8 cm 5.8.cm 
P- 58cm P 5.8.cm Q 
Rough figure Fair figure 


Draw PQ=5.8 cm. 
With P as centre and radius 7 cm and Q as centre and radius 5.8 cm, draw arcs cutting each 
other at R. 


With P as centre and radius 5.8 cm and R as centre and radius 5.8 cm, draw arcs cutting each 
other at S. 


Join PS and RS 


Then PORS is the required rhombus. 


Case Ill. Having given two diagonals. 
Ex. 10. Construct a rhombus ABCD in which AC =7 cm. and BD=5 cm. 
Sol. We use the fact that the diagonals of a rhombus bisect each other at right angles, 


Step 1. 
Step 2. 


Step 3. 


Step 4. 


Then ABCD is the required rhombus. 


Draw AC=7 cm. 


Draw its right bisector XY | 
cutting AC at O. i 


With O as centre and radius 
! anal xse 
7 BD= 5 x 5§=2,5 cm, draw 


arcs on either side of XY 4 
cutting it at B and D. 


Joint AB, CB, AD and CD. 


0 Y 
Rough figure Fair figure 
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[EXERCISE 29 (B) — 
I. Construct a rectangle ABCD given : 
1. AB=6cm,BC=5cm 2. AB=5.80m,BC=4.6cm 3. AB=6.3 cm, BC=S.1 om 
4. AB=7cm, BC=5.5cm 5. AB=6cm, BD=8 cm 6. AB =6.4 cm, AC=7.8 cm 
7. Construct a rectangle WXYZ where WX=5 cm and WY=7cm. 4 
II. Construct a square ABCD : 
1. Ofside 4.5 cm 2. Of side 5.4 cm 3. AB=6cm ‘a 
4. One diagonal = 7 cm 5. One diagonal = 8.3 cm 6. BD =7.5 cm 7 a 
III. Construct a parallelogram ABCD to the following measurements : 168 
1. AB=6.5 cm, BC=5.2 cm and ZB = 45° 2. AB=6.5 cm, AD =5.5 cm, ZDAB=70° 
3. AB=7cm, BC=5.8 cm, 24 = 120° 4. AB=6.8 cm, AC=8 cm, BD =7.3 cm 
5. AB=7cm, AC=6cm, BD=9 cm. 
6. Construct a parallelogram PORS given PO = 8.2 cm, PR = 9.5 cm, OS = 10.8 cm. 
IV. Construct a rhombus ABCD given : a 
1. AB=6cmand 24 = 50° 2. AB=7 cm and ZA =60° 3. AB=7.4 cm and 2B =72° 
AB=6.5cmand ZB=100° 5. AB=6.8cm, AC=8 cm 6. AB=7cm, AC=8.3 cm” 
AB =6.3 cm, BD=7.8 cm 8. AC=6 cm, BD =7cm 9. AC=7cm, BD=8.5 cm 
AC =5.8 cm, BD=6.4 cm 


= 
3 


ENRICHMENT 


FIBONACCI NUMBERS 
first ten Fibonacci numbers are 1, 1, 2,3, 5,8, 13,21, 34, 55,89, 144, 
nacci numbers are generated by adding together the two previous numbers 
ie Beapence 1+1=2,1+2=3,2+3=5, eS annua) and so on. 


ved in 13" century Italy. He was nicknamed Fibonacci since he was the 
(f iglio) of Bonaccio. Can you name next five numbers in the Fibonacci 


om the centre. They go in two directions. There are 13 spirals going 

ckwise and 8 going clockwise. Both 8 and 13 are Fibonacci numbers. If 

nt similar spiral patterns in other plants such as sunflowers you can 
h larger Fibonacci numbers. 


generation be a Fibonacci number. A drone has a mother but no 
queen’s unfertilised eggs hatch into drones, The queen’s fertilised 


Area 


The amount of surface enclosed by the boundary of a plane closed figure is called its area and 
is measured in square units. 


Congruent figures have equal area, i.e., If AABC and APQR are two congruent triangles, then 
ar (AABC) = ar (APQR) but it is not necessary that two figures having equal areas are congruent. 
For example : 

Area of rectangle having sides 3 cm and 4 cm =3 cm x 4 cm= 12 cm’, 


pee ‘ 1 2 
Area of a right triangle having base = 6 cm and height 4 cm = a 6cm* 4cm= 12cm’. 


So the rectangle and triangle have equal area but they are not congruent. 
Some Results on Area 


Theorem 1: A diagonal of a parallelogram divides it into two congruent triangles i.e., two 


triangles of equal area: 


The diagonal AC of the given parallelogram ABCD divides it e C 
into two congruent A’s ABC and ADC. Congruent figures have 
equal area. 


ar (AABC) = ar (AADC) 
A base of a parallelogram is any side of it. 
Altitude of a parallelogram : For each base of a parallelogram, the =,” B 
corresponding altitude is the line segment from a point on the base, 
perpendicular to the line containing the opposite side. 
If AB is the base of the ||gram then BE and AF are the altitudes. 
If we take AD as the base then BM is the corresponding altitude 


===5>--15" 
Te} 

m 

° 


Theorem 2 ; Parallelograms on the same base and between the 
same parallels are equal inarea. 


> 
Do 


In the given figure, ABCD and ABEF are two parallelograms on the same 
base AB and between the same parallels AB and FC. F D E Cc 


Area (||gm ABCD)= Area (||gm ABEF) 

Corollary 1: 4 parallelogram and a rectangle on the same base and 
between the same parallels are equal in area. Since a rectangle is also a 
parallelogram, so the given result directly follows from Theorem 2. 
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Area of ||gm ABCD FD c 
= Area of rect ZABEF ~ 
=bxh h 


where AB = b, AF =h. 
= Area of ||gm ABCD A b B 
| = base x altitude (height) (as AF is the altitude) 
Corollary 2 : Parallelograms with equal bases and between the same parallels are equal in area, 
Two ||grams ABCD and PORS whose bases DF 
AB = PQ and they lie between the same ||s mandnhave ~ 
equal areas. 
Area of ||gram ABCD = AB x AF (base x height) Se 
Area of ||gram PORS = PQ x PT (base x height) iA 
AF =PT(:.- 1 distance between two parallel lines remains the same) 
Area = (lle ABCD) = Area (||gm PORS) 
:If.a triangle and a parallelogram are on the same base and 


een the sam parallels, then the area of the triangle is equal to 
half the area of the parallelogram. 


In the given figure, ABCD is a rectangle with AB = 6 cm and 
3C =8 cm. Find the 


area of || gram ABEF 

area of AABF : 

rea of rectangle ABCD = Base x Height 

= AB x BC=6cmx 8 cm =48 cm” 
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a LS 
(a) age ABCD and ||gm ABEF are on the same base AB and between the same parallels AB 
and CF, 


Area (|lgm ABEF) = Area (rect. ABCD) => Area (\|gm ABEF) = 48 cm’. 


1 
(b) Area (AABF) = > “Area (llgmABEF) = —x 48 cm*=24 em’, 


nil 


., AABFand | |gm ABEFare on the same base AB and between the same parallels AB and CF. 


px.2. In the adjoining figure, ABCD is || gram and Pisa point on AD 


such that area (ABPC) = 21cm’. Find the area of | gram ABCD. r , 
sol. Area (||gram ABCD) = 2 x Area (BPC) S 
=2 x21 cm’= 42 cm?, 
(Both are on the same base BC and between the same parallels AD and BC). ‘A = 


Ex. 3. Show that the median of a triangle divides it into two equal parts, 
Sol. Let AD be the median of AABC. 
= Dis the midpointofBC =+BD=DC 


Draw a line EF || BC passing through A. Then AABD and AADC have 
equal bases BD and DC and are between the same parallels EF and BC, 
so they are equal in area. 


ie., Area (AABD) = area (AADC), 8 8 S 
=> Median divides a triangle into two A’s of equal area. 
Ex.4. In the given figure PS || OR. Prove that area (ASOR) = area (APQO). : 4 
Sol. Area (APQR) = Area (ASRQ) Ss al 
(On the same base OR and between the same parallel PS and RQ). 
= Area (APOQ) + Area (AROQ) = Area (ASOR) + Area (AROQ) Sadie 
=> Area (APOQ) = Area (ASOR). ) Q 


EXERCISE 30 


1. Inthe given figure, ABCD is a||gram and ABEF is a rectangle with EF =7 cm and AF =4 cm. Find the 
area of ||gram ABCD. 
2. APOR is right angled A with ZP = 90°, PO=5 cm and PR=3 cm. Find the area of the obtuse angled 
triangle PSO when SR || PO, na j bi 
FD EC 5 R F EC 
4 


0 O <n ie ¥ 


B [Po Q A B 
Fig.Q.1 Fig. Q.3 
3. Given ABCD a rectangle, ABEF a ||gram and a right triangle ADC. Given the area of the right AADC 
= 17.5 cm’. Find (a) area (rectangle ABCD) (0) area (||gram ABEF). 


.:CéCOOo.S eee 
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4. In the given figure, ST || PO. Show that area (APRT) = area (AQSR). 


R s a 
P Q P Q q 


he Fig. Q. 4 Fig. Q.5 
5. PORS isa trapezium with PQ || RS, and the diagonals PR and QS intersect at O. Prove that” 
_ area (APOS) = area (QOR). 
6. Inthe figure, ABCD and ABEF are two parallelograms. Area of ||gram ABEF= 64 cm’. If CD 
find the height of ||gram ABCD. 


| E D E Cc ‘ ; 
Sy. ee | | 
‘ if j A P B ig 


(APDC) = area (ABQC). 


sp 


0 &® 
Chapter Wrap Up 


Summary of Key Facts 


lelograms on the same base and between the same parallels are equal in area. 


1 
> area of the parallelogram. 


f the triangle = 


Definitions 
Recall the following definitions which you have learnt in earlier classes. 


A circle is a simple closed curve all of whose points are at a constant distance from a fixed 
point in the same plane. The fixed point is called the centre of the circle. 


Centre Radius 
(Fixed Secant 


Fig. Def. 1 to 4 


1, A line segment joining the centre of circle with any point on the circle is called a radius (plural radii) of 
that circle. OA, OB, OP are all radii of the circle 0. Apletal radii) 


2. A line segment joining any two points on a circle is called a chord of that circle. CD, AB, AP are the 
chords of circle O. 


3. A chord that passes through the centre ofa circle is called a diameter of that circle, AB is a diameter of 
circle O. The diameter of a circle is twice its radius. 


4. Asecant is a line containing any two points on the circle. Line mis a secant of circle O. 

5. The distance right around the circle is called its circumference. It is the perimeter of the circle. 

6. Adiameter divides a circle into two equal parts which are called semi-circles. Thus in the figure below 
ACBOA is one semi-circle and ADBOA is the other semi-circle. 

7. Arc and segment. An arc is a curved line which is part of the circumference. A chord AB of a circle 
divides the circle into two parts which are called segments. The smaller part is called the minor segment 
and the larger part the major segment, 

8, The chord also divides the circumference of the circle into two parts. The smaller part is called a minor 
arc Dee it is less than semi-circle and the larger part a major arc because it is greater that semi- 
circle. 


qxoumfereng, 


Semi Circle 


Fig. Def. 5 Fig. Def. 6 


OO 


ae 
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9. Sector of a circle: A sector ofa circle is a region bounded by an arc of the circle and the two radii to the 
endpoints of the arc. One sector OAB (shaded region) is shown in this figure. ., 
10. Tangent of a circle : A straight line which cuts a 
circle at two distinct points is called a secant. 
Ast. line which has one and only one point in common 
witha circle, however far either way it is produced, is 
called a tangent of the circle, and the common point 

' is called the point of contact. XY in Fig. (ii) is a 

tangent and the point A is the point of contact. 

m1. One and only one tangent can be drawn to 
a circle ata point on it. 

2. We can draw tangents only from a point 
outside the circle. 

3. Two tangents can be drawn from a point 
outside a circle. Thus in the above figure we 
have XY and XZ are two tangents to the 

given circle from the extemal ae X. 


Activity. Draw a circle with center O and ed diameter XY, and draw a chovd 
ADB 1 XY. Cut the circle and fold it along XY. On doing so, you will find that 
the two halves of the circle coincide, and DA coincides with DB. This shows 
that DA = DB. 


The above activity illustrates the following three facts. 


1 Walls vi tat Solin oft sees sage 
1g the centre of a circle to the mid-point ofa nese is perpendicular to th the 


SES 


=DB or ane joins 1 D to the centre 0, then ODLAB. 


__ Ex. 1.Ina circle with centre O and radius 5 cm, AB is a chord of length 8 cm. If 
OM AB, what is the length of OM? 


Sol. AB=8 cm 
; 1 1 
Since, OM | AB, therefore, AM=MB= 2 AB = hace =4cm 


In a circle, perpendicular from the centre to a chord bisects the chord. 


circle f 
Now, in right angled Zd AOMA, 
OA? = OM? + AM 
= OM’ = OA* — AM? =5? _ 42 =95 
:. OM= J9cm=3 cm. 


le of radi 
Ex. 2. : as cae adius 13 em, a chord is drawn at a distance of 12 cm from the centre. Find the length 
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(By Pythagoras’ theorem) 
~16=9 cm? 


Sol. Let AB be a chord of the circle with centre O 
It is given that OA = 13 cm and OM= 12cm 
In AOAM, we have 
OA? = OM? + AM2 
= AM = OA’ — OM? = 13? 12? 
= 169 — 144=25 cm? 
. AM= J25cm=5 cm (Pythagoras' theorem) 
AB =2AM=2 5 cm=10cm 
Hence, length of the chord is 10 em. 


and let OM L AB. Then, AM= MB = 5 AB. 


EXERCISE 31 (A) 


1. Calculate the length marked by x in each of the following diagrams, the unit of length being cm. (O is the 
centre in each diagram) 


() (i) (iil) 
2, Inacircle with centre O and radius 13 cm, AB is achord. If OM _L AB and OM=5 cm, what is the length 
of AB? 


3, Ina circle of radius 17 cm, find the distance of a chord of length 16 cm for the centre. 
4, Circles are concentric with centre O. Find AC if OM=8 cm, OC = 10 cm and OB = 17 cm. 


5. Achord, distant 2 cm from the centre, of a circle is 18 cm long. Calculate the length of a chord of the 
same circle which is 6 cm distant from the centre. 
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§ OF A CIRCLE SS 
ANGLE PROPERTIE _ 


A. Angle by an arc at the centre and angle by the same are at the remaining Circumfey, 
Activity. Draw a circle with centre O. Mark off are BC, and take a point A on 
the remaining circumference. 
Then, ZBOC is called the angle at the centre, 
ZBAC the angle at the remaining circumference. 


<\ 
If you measure angles BAC and BOC, you will find that ZBOC = 2 ZBAC. XN 
Therfore, we have the following property. B 
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aah 
ep 


standing on the are BC and = 


The angle made by an arc at the centre ofa circle is twice the angle which this arc makes atthe 
remaining part of the circumference. 
Ex. 1. Ina circle with centre O, if ZACB = 40°, find (a) ZAOB, (5) ZOBA. 


Sol ZAOB = twice 40° (Z byanarcat the centre is twice the angle at the remaining circumfo renee 
; e| 
= 80° 
ZOAB + ZOBA = 180° — 80° = 100°. [\ 
Now, OA =OB (radii of the same circle) ) 
ZOBA = ZOAB (angles opposite equal sides) 


1 
ZOBA = > x 100° = 50°. 


B. Angles in the same segment AK ¥ 


m 
[e} 


A B 


Activity. Draw a circle. Draw any chord AB in it, Chord AB divides the circle into two segments. On chord 
AB, draw a few angles, say, ZACB, ZADB, and ZAEB on the same arc AB. Such angles are said to be angles in 
the same segment. Measure them, you will find that ZACB = ZADB= ZAEB. 


Also, we can argue that since each of these angles standing on the same arc AB is half of the angle at the 
centre made by this arc, therefore, they are all equal to each other. Hence, we have the following property. 


Angles in the same segment of a circle are equal. 


Ex. 2. In the given figure, find 
() Za (ii) 2b 
Sol. () Za=50° (Angles in the same segment) 


(ii) Zb=20° (Angles in the same segment) 
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C. Angle in a semi-circle 

Draw a circle with centre O, 

Draw ‘its' diameter AB. It divides the circle into two semi-circles. Mark any 
point C on one of the semi-circles, Joins AC and CB. Then, ZACB is said to be an 
angle in a semi-circle. Similarly, 24DB is another angle in this semi-circle. If 
you measure them, then you will find that each of them is equal to 90°. 

ie, ZACB = ZADB = 90° 


Hence, we have the following property. 
Angle in a semi-circle is a right angle. 
Ex, 3. In the adjoining figure, O is the centre of the circle and ZQ = 30°. Find ZP. 
Sol. PQ passes through the centreO PQ is a diameter. 
ZPROQ is an angle in a semi-circle 

” ZPRO = 90° 

But ZP + ZQ+ ZR = 180° (angle sum property of a A) 

“ ZP +30° + 90° = 180°. 

= ZP= 180° —30°—90° = 180° — 120° = 60°. 


Ex. 4. Two circles intersect in A and B and AC and AD are respectively the diameters of the circles, prove 
that the points C, B, D are collinear. 


Sol. Join CB, BD and AB. Since the angle in a semi circle is a right angle and AC is the diameter of the circle 
with centre O, we have 


ZABC=90° (i) 
AD is the diameter of the circle with centre O’; 
. ZABD=90° ...(ii) 


. Adding (i) and (ii) we have 
ZABC + ZABD = 90° + 90° = 180° 
= ZCBD=180°=> ZCBDisa straight angle 
= CBD isa straight line. > C, Band D are collinear. 
D. Cyclic quadrilateral 
Definition. If the vertices of a quadrilateral lie on a circle, 
Thus, in the figure, quadrilateral ABCD is a cyclic quadrilateral. 
Ifyou measure each of the angles of this quadrilateral and add the measures of 
the opposite angles, you will find that 
ZA+ZC= 180° 
ZB+ ZD= 180° 
ie,, the sum of the opposite angles is 180°. 
Hence, we have the following property, 


The sum of the opposite angles of a cyclic quadrilateral is 180° 
, PAO” image 
The opposite angles of a cyclic quadrilateral are supplementary. 


Lr! 
~~ 
1 
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Ex. 5. A TEY isa ails quadrilateral whose angles are as marked. Find them : ( 
Sol. Since opposite angles of a cyclic quadrilateral are supplementary, therefore, 


2x + 3x = 180° = Sx = 180° > x= < = 36° 


4y + Sy= 180° = 9y = 180° > y= a =20° 
«. ZABC = 2x =2 x 36° = 72°, ZBCD = 5y =5 x 20° = 100° 
ZDAB = 4y =4 x 20° = 80°, ZCDA = 3x =3 x 36° = 108° 
Hence, the angles of the quadrilateral are 80°, 108°, 100° and 72°. 
E. Exterior angle of a cyclic quadrilateral 
Draw any cyclic quadrilateral ABCD. Produce any one of its sides, say, 


AB toa point E. 
Measure ZCBE and ZADC. You will find that ZCBE = ZADC. So, we 


have the following fact. 


Ifa side of a cyclic quadrilateral is produced, the exterior angle 
so formed is equal to the interior opposite angle. 


Ex. 6. Find the size of each lettered angle : 

Sol. Zx= 110° (ext. Z = Int. opp. 2) 
Zy + 56°= 180° (opposite angles of a cyclic quadrilateral) 
Zy = 180° — 56° = 124°. 


EXERCISE 31 (B) 


eopmnark ed. tre of the circle wherever given. 


i 


I20OHO 
asenge 


21. 


as 
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(i) If ZAOB = 126°, what is ZAPB? 
(ii) If ZOAB = 29°, what is ZAPB? 
(iif) If ZAPB = 62°, what is ZOBA? 


If ZBAP = 30°, find the 
angles of A POB. What 
kind of triangle is it? 


if quad, ABCD is inscribed in a circle, find : 
(a) ZA if ZC = 45° 

(b) ZE if ZA=x° 

(c) 2Dif 2D: 2B=2:3 


yp BP | |De and ZACD = 76°, find: 


—@ AP ; 


ZO"? 


(ese : 


We shall revise some basic constructions which are used quite often in geometry. 
To Construct an Angle Equal to the Given Angle ABC at a Point Q Outside it. 


Step 1: 
Step 2: 


Step 3: 


Step 4: 


Draw aray OR. 

With B as centre and a convenient radius draw an 
arc which cuts AB at F and BC at E. 

With Qas centre and the same radius as in step 2, 
draw an arc of sufficient length cutting QR at M. 


With M as centre and radius = EF, draw an arc 
cutting the previous arc at N. 


Step 5: Join QN and extend it to form ray OP. 
Then, ZPOR is the required angle, equal to ZABC. 
To Bisect a Given Angle ABC 
Step 1: With Bas centre anda suitable radius, draw an 
' arc that intersects BA and BC. Name the points 
of intersection as P and Q. 
Step 2: With Pas centre and a radius greater than half 
PQ draw an arc. 
Step 3: With Q as centre and the same radius draw 
another arc to cut the first arc. Name the point 
of intersection of the two arcs as R. 
Step 4: Join BR. The ray BR bisects ZABC. It is called 


To Draw the Perpendicular Bisector of a Given Line Segment 


the angle bisector. 


Let AB be the given line segment. 


Step 1: 


Step 2: 


Step 3: 


With A as centre and radius equal to more than 
half the length of AB draw two arcs one above AB 
and one below AB. 


With B as centre and the same radius (as in step1), 
draw two arcs to cut the first two arcs. Name the 
points of intersection as P and Q. 


Join PQ to cut AB at M. Measure AM and MB. 
AM= MBand ZPMA= ZPMB=90° 
.. PQ is the perpendicular bisector of AB. 


ES > a 
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To Bisect a Given Line Segment 
Step 1: Givena line segment PQ, draw any angle APO 
at P. 
Step 2: At Q, construct ZPQB = ZAPQ on the other 
side of line PQ. 
Step3: With Pas centre and any suitable radius, draw 
_ an arc to meet PA at C. 


Step 4: From Qcut off DO=PC. 

Step5: Join CD to meet PQ at M. Then CD is the 
bisector of the line segment PQ, 
ie., PM= MOQ. 

To Draw a Perpendicular to a Given Line 
(a) Ata point on the line 
Let AB be the given line segment and P a point on it. 


Step 1: With Pas centre and any suitable radius draw 
an arc to cut line AB at points M and N. 


Step 2: With Mand Nas centres and radius more than 
half of MN, draw two arcs to intersect at Q. 


Step3: Join PQ. 

Ray PQ is the perpendicular to the line AB at P. 
(6) From a point outside the line 

Let / be the given line and P a point outside it. 


Step 1: With Pas centre anda suitable radius, draw an 
arc to cut the line / at X and Y. 

Step 2: With X and Yas centres and a radius of more 
than half XY, draw two arcs to intersect each 
other at M. 


Step3: JoinPM. ThenPML/. 


To Construct a Line Parallel to a Given Line From a Point Outside it 
Let / be a given line and Pa given point outside it. 
Step 1: Mark any point A on/and join PA. 


‘Step 2: : With A as centre and with any convenient radius, draw an arc, i wan 
__ to cut PA at Mand /at N. 


0. 2cOt 


Constructions 


Step 3: With P as centre and with the same radius draw an arc to cut 
PA at B. 


Step 4: With B as centre and MN as radius draw an arc to cut the 
previous arc at Q. 


Step 5: Joint PQ and produce it bothways. Then line m as shown is 
parallel to given line /. 


Construction of Angle 30°, 60°, 90° and 45° 
@ [Angle of 60 

Step 1: Draw any line segment AB. 

Step 2: With A as centre and any suitable radius draw an arc to meet 
AB at C. 

Step 3: With Cas centre and the same radius (as in step 2) draw an arc 
to meet the previous arc at D. 

Step 4: Join AD and produce it to E. Then, ZEAB = 60° 


= [Knale of 07] 
Step 1: . Draw aray OA. 
Step 2: With O as the vertex, construct ZAOB of 60°. 


Step 3: Bisect ZAOB. OC is the bisector. Then, ZAOC = 30°, 
ZCOB = 30°. 


# [Angle of 90°] 
Step 1: With A as centre and any suitable radius draw an arc cutting 
AB at C. 


Step 2: With C as centre and the same radius as in step 1 draw an arc 
"cutting the previous arc at D. 


Step 3: With D as centre and same radius, cut the arc again at E. 


Step 4: With D and E as centres and any convenient radius (same for 
both) draw arcs cutting at F. Join A and F Then ZFAB = 90°. 


N 
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: 
Step 1: Construct ZFAB = 90°. 

Step 2: Bisect ZFAB. AG is the bisector. 
ZFAG = ZGAB = 45°. 


ye 
mai 


EXERCISE 32 (A) 


Me» 


1. With the help of ruler and compasses construct the following angles: 


(a) 30° () 45° (c) 105° (a) 135° () 75° (3759 | 


® 150° (hy 15° (i) 2 (j) 52.5° (k) 172.5° 


2. Construct a right angle and construct two lines dividing the right angle into three equal angles, 
3. Draw an obtuse angle. Divide it into four equal angles. 
4. Draw a line segment AB = 6.4 cm. Construct its perpendicular bisector. 
5. Draw a line segment AB = 5.6 cm. Draw a perpendicular to it. 
(a) From a point P on it such that AP = 2.4 cm. 
(6) From a point P outside it. 
6. Draw a line segment PQ = 4 cm. Construct a line segment parallel to it. 
7. Draw a line segment PQ = 4.8 cm and divide it into two equal parts, 


Construction of Triangles 
A triangle can be constructed if three of its six elements are given. 
Therefore, for the construction of a triangle any of these three conditions should be fulfilled. 


(i) The three sides of a triangle are given. 
(ii) Two sides and the included angle are given. 
(iii) One side and two angles are given. 
To Construct a Triangle when the Lengths of Three Sides are Given. 
Ex. 1. Construct a triangle ABC with AB = 6.2 cm, BC = 5.2 cm, and AC= 5.8 cm. 
: 5 sol. Step 1: Draw a line segment BC = 5.2 cm. F 


Step 2: With B as centre and radius 6.2 (= AB) cm draw an are. 


_ Step 3: With Cas centre and radius 5.8 cm (= AC) draw another arc cutting 
the previous arc at A. 


4: Join AB and AC, Then AABCis the required A. 
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To Construct a Triangle when Length of Two Sides and the Included Angle are Given. 
Ex. 2. Construct a triangle ABC with AB = 5.4 cm, BC = 4.5 cm and 
ZB = 75°. 
sol. Step 1: Draw a line segment BC = 4.5 cm. 
Step 2: At B construct ZCBD=75°, 
Step 3: With B as centre draw an arc of radius 5.4 cm to cut BD at A. 
Step 4: Join AC. Then ABC is the required A. 


To Construct a Triangle when One Side and Two Angles are Given. 


Ex.3. Construct a triangle POR with OR = 6.3 cm, ZQ = 105° 
and Z R= 40°. 


Sol. Step 1: Drawa line segment OR = 6.3 cm. 
Step 2: AtQ, construct ZBOR = 105°. 
Step 3: At R draw ZARQ = 40° with the protractor. 


Step 4: LetBQand AR intersect at P. Then POR is the required 
triangle. 


Construction of Special Types of Triangles 


A. Equilateral Triangles” 
Ex. 4. To construct an equilateral A4BC when AB = 5 cm, ie., when the 

side is given. A 
Construction : Apply the case when the three sides of a triangle are 

given. 


Draw BC equal to 5 cm. With B and Cas centres and radius equal to 5 cm 
draw arcs of circles cutting each other at A. Join AB and AC. Then AABC 
is the required equilateral triangle. 


Ex.5. To construct an equilateral triangle having given the altitude, say, equal to 4 cm. 


Construction : First we draw a rough figure and from the rough figure we evolve the following 
method: 
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Construction : 
Step 1: Draw ast. line XY. 
Step 2: At any point D on it draw DE perpendicular to XY. Cut off DC = 4 cm. 
Step 3: At C, on each side of CD, construct angles DCA and DCB, each equal to 30°. Let CA and CB 
meet XY in A and B respectively. Then AABC is required equilateral triangle. 
B. Isosceles Triangles 
Ex. 6. To construct an isosceles triangle ABC with base BC = 4 cm and AB =AC =5.3 cm. 
Hint : Apply the case when the three sides of triangle are given. 
Ex. 7. To construct an isosceles A4BC with base AB = 4.5 cm and each base angle of 45°. 
Hint: Apply the case of a triangle with two angles and the included side. ff 
Ex. 8. Construct an isosceles triangle ABC such that base BC = 4 cm and 
altitude AD ( to BC) = 2.5 cm. 
Sol. Step 1 : Draw a line segment BC = 4 cm. 
Step 2 : Draw the perpendicular bisector of BC meeting BC at D. 
Step 3 : With D as centre cut off DA = 2.5 cm on the perperdicular bisector. 
Step 4 : Join AB and AC. 
Then AABC is the required triangle. { 


. Construct an isosceles triangle ABC with AB = AC=5 cm and the vertical angle A= 75°. 
Take AB as the base and then apply the case when two sides and included angle are given. 


Right Angled Triangles 
;, 10.To construct a rt. 2d AABG rt. Z d at B, when AC = 4.1 cm and 
 AB=2.5 cm, ée., hypotenuse and one side are given. 

So J. Step 1: Draw ast. line AB =2.5 cm. 

Step 2: At B draw the line BE perpendicular to AB, 

Step 3: With A as centre and radius 4.1 cm, draw an arc to cut BE at C. 
Step 4: Join AC. 

Then rt. Zd AABC, is the required triangle. 


EXERCISE 32 (B) 


1, Construct AABCin which 43 KG ere 6cmand AC=5 cm. “i'd 
snstruct a APOR in which PO=6 cm, ZP= 60°, 20 = 75°. 
4 AABC, given AB = 5.2 cm, ZABC=75°, BC=4.7 cm. Bisect AB at pt. M. Join CMand ncaa 
ct a APOR given PO=6.7 cm, PR=4.5 cm, 20 = 60°. 
fuct a right-angled triangle, given the hypotenuse, BC= 7.5 cm, and one side AB = 5.4 cm. Measure 
a right-angled triangle in which the two sides containing the right angle are 4.8 cm and 6; He 
re the hypotenuse. ae 
ct a right-angled triangle whose one side = 3.2 cm and the adjacent angle 60°. Mess 
se and the other side. 
{ an isosceles triangle with base 4.6 cm, and height 5 cm. Measure its vertical angle, RS 
t AABC, given that ZA= 70°, ZC= 35° and the length of the perpendicular from A on Bc 
easure BC. 4 


Bx 4cm ——>0 


constructions 


Water 


. Construct an isosceles triangle w wit evs 2m eth om the vertical an le 60°. 
gle as 


. Construct an isosceles right angled tri triangle with } ‘hypotenuse aE 
vl cm. 


{Hint : Take hyp. as the base an the a 4s 2, 
, Construct an equilateral tri igle és 
measurement tha they ar 1 al. e " " ms a ee tigate aT ems onda by 


Constructions of Circles. 
Ex. 1. Construct two concentric circles of radii 2.5 cm and 3.5 cm. 
Construction : 
Step 1. With Oas centre and radius 2.5 cm , draw a circle 


Step 2. pes: the same centre O, and radius 3,5 cm, draw another 
circie, 


Taking the same centre O, and taking radii of 


different lengths you can draw as many concentric 
circles as you like. 


Ex. 2. Construct two circles of radii 2 cm and 3 cm touching externally 


Sol. Since the circles touch externally, the distance betw. t 
= sum of their radii=2+3=5 cm. eolkagr es 


Step 1. Draw a line segment AB = 5 cm, 
Step 2. With A as centre and radius 2 cm, draw a circle. 
Step 3. With B as centre and radius 3 cm, draw another circle. 
The second circle will touch the first circle externally, 
Ex. 3. Construct two circles of radius 1.5 cm and 1 cm touching internally. 
Sol. Since the two circles touch internally, therefore, distance between their centres 
= difference of their radii= 1.5 cm—1 cm =0.5 cm. 
Step 1. Draw a line segment 4B=0.5 cm. 
Step 2. With A as centre and radius 1.5 cm, draw a circle. 
Step 3. With B as centre and radius 1 cm, draw another circle. 
Then the second circle will touch the first circle intemally. 
Ex. 4, To construct the centre of a circle, an are of which is given. © eat 
Sol. Given. An are AB of the circle. 
To construct. The centre of the circle. 
Construction. 
Step 1. Take any three sid P, Qand R on the arc AB. 
Step 2. Construct the perpendicular bisectors LM and XY 
of the chords PQ and OR respectively intersecting 
each other at O. 
The O is the required centre. 


I 
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Ex. 5. To construct the circle passing through three non-collinear points. 
Sol. This construction is just like construction (4) above. 


Ex. 6. To construct the circle on a given segment as a diameter. ? 
Sol. Given. A segment AB. 
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To construct. The circle on AB as a diameter. 
Construction. 
Step 1. Bisect AB at O. 
Step 2. With O as centre and radius equal to OA draw the circle. 
Step 3. This is the required circle. 
_ Ex. 7. To construct the circumcircle of a given triangle. 
Sol. Given. A AABC. 
To construct. The circumcircle of AABC. 
Construction. 
ij Step 1. Draw LM and XY the perpendicular bisectors of BC and AC 
‘ respectively meeting each other at O. 
a Step 2. With O as centre and OA as radius draw the circle. Then this 
a is the required circle that passes through A, B, C. 
_ Ex.8. To construct the inscribed circle of a given triangle. 
Sol. Given. A AABC. 
To construct. The inscribed circle of AABC. 
: Construction. 
____ Step 1. Draw BE and CF bisector of 2B and ZC respectively meeting 
each other at J. Draw IL perpendicular to BC. 
Step 2. With / as centre and JL as radius draw the circle. 


Then this is the required inscribed circle of AABC. id 


raw a circle with diameter 8.2 cm. 
w concentric circles of radii 5.8 cm and 4.3 cm. Find the width of the ring. 
truct two circles of radii 4.3 cm and 5.7 cm touching externally. 
struct two circles of radii 3.5 cm and 2.4 cm touching internally. init 
isosceles triangle with equal sides as 5.5 cm and the vertical angle 60°. Draw its circum circle, | 


1 AABC having sides BC = 7.2 cm, AB = 6.3 cm, AC = 5.8 cm. Draw its incircle. 
| il A of side 5 cm. Draw its circum-circle. 
ving BC = 6.8 cm, ZB = 70°, ZC = 80°. Draw its in-circle. 


Linear Symmetry, 
Reflection and Rotation 


You have studied in detail about the concepts of symmetry, reflection and rotation in class VII. 
We intend to help you in this Chapter to revise and strengthen your understanding of what you have already 


learnt there. 
Line Symmetry 

The following pictures show objects which are symmetrical about the dotted line. Each part on the left of 
the dotted line has a mirror image on the right. 


Sma? 


Activity 1. If you fold a rectangular sheet of paper ABCD along the line PQ, the one half POCD will fit 
exactly over the other half POBA. 


The rectangle ABCD is said to be symmetrical about the line PQ which is called the line or an axis of 
symmetry. Besides PQ, the line RS is another line of symmetry. Thus, a rectangle has two lines of symmetry. 
Activity 2. Draw an isosceles trapezium ABCD. Draw line EF through points E and F which are the mid- 
points of AB and DC respectively. ’ 
Fold the figure about the line EF, you will find that 
(i) the points A and D coincide with the points B and C respectively; 

(ii) the line segments EA, AD and DF coincide with the line segments EB, 

BC and FC respectively; and 
(iii) the two angles EAD and ADF coincide with the two angles EBC and BCF respectively. 
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We therefore conclude that the portion EADF of the trapezium is exactly 
half of the trapezium ABCD and is equal (congruent) to the other half portion 
EBCF. Also, if you place a mirror MN along the line of symmetry EF, you 
will observe that 


(a) the mirror images of A and D are A’ and D’, which coincide with D 
the points B and C respectively; and 3 
(b) the mirror images of EA, AD and DF coincide with EB, BC and CF respectively. 


When a straight line divides a shape into two identical (congruent) shapes the shape 
symmetrical about the line. The line is called a line or axis of symmetry. It is usually shown 
a dotted line. Each side of one portion is the mirror image of the other. 


: 
Number of Lines of Symmetry : 
Take a square piece of paper. Find the several lines of symmetry through folding. 


In (a) and (4) the line of symmetry separates the square into two symmetric rectangles. In (c) and (d) the 
line of symmetry separates the square into two equal (congruent) triangles. 


(a) (b) 


Thus, a square has four lines of symmetry. 


7 


A figure may have one line of symmetry, two lines of symmetry, three or more lines of symmetry 


gq ry | 
[or no line of symmetry. 
! 
td ky ST be 
! 
: al! 
pa 
hs 


yf 


7a] 
i 


ral 
lines of 


Fi ; 
asp oe 


etry An equilateral A has No line of symmetry — 
3 lines of symmetry 5 


¥ mw 
\ 

D igte Bh otitans Pras te ee) fear ¢ b 
has6lines = Accirclehasinfinitenumber 

ia __ ofllines of symmetry (each line 


passing through the centre, 
aE au Tht aie oan 


Glas oie 
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Ex.2. Part ofs ae: magtrical figure is given in each of the diagrams below. Complete the figures so that 
the dotted line in each case is 8 line of symmetry of the completed figure. 


(4) p ©, 5 (@) 

H Q R L ' 
(Peemeiset te NA = eae 

iD Cc Aa 

mu! 

Sol. Oe (c) C) ad 

B' YA AB 
B 2cmcC! 2cm B' p TD Cc 
M; 


EXERCISE 33 (A) 


1. Examine the following shapes and tell which of these have a line or lines of symmetry and which 
do not have any line of symmetry ? 


Sy AK 
Y SNeieD* 0 


2, Draw the lines of symmetry in each of the following figures : 


ie ve Es | 


lsosceles Equilateral Square 


Triangle Triangle 

@ (e) (f) (g) a 
: Semicircle 

Rhombus 


An arrowhead 
Kite 


() 


 ) i i i ee ee ew i 
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(h) = @) ”) (4) 


3. Draw the line of symmetry in each of the following letters of the English alphabet. 


fee Cc D -E “le 
KM. T UA Ve 


4, Name the seven letters of the English alphabet which have no line of symmetry. 
5. Complete the following figures about the given lines of symmetry, which have been shown by. 
dotted lines. iz! 


(a) 1.5 cm! 


() 


1 
Construct a triangle in which AB =5.3 cm, ZA =45° and 2B=90°. Draw its line (or lines) of symmetry, 
é Es 


| . REFLECTION a | 


Introduction 


. The child is looking into the mirror. The image that he sees behind the mirror is the image that is formed 
after reflection in the mirror. An image in the mirror is as far behind the mirror as the object in front. 
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The picture of butterfly given in the picture was made after reflecting a shape in the mirror. 


M 
You know from physics that if 4’ is the image of A upon reflection in mirror seks! 
M then the line m is the perpendicular bisector of the line ‘4 A’’. The line m ob 
is called the mirror line or the reflection line. If 4’ is the image of A after ject urease 
reflection in the line m then the point A is called the pre-image of the point 4’. A A’ 
m 


Areflection in a line produces a mirror image. Ina reflection 
the image is the same size and each point on it is the same 
perpendicular distance from the axis of reflection as the 
corresponding point on the object. 


Ex. 1. Draw the reflection of the given shape ABCDEF in the dashed mirror line. 

Sol. A and F which lie on the mirror line are their own images. The 
image of Bis B’ which is at the same perpendicular distance from B ALA’ B’ 
the mirror line m as B. Similarly, points C’, D’ and E” are at the 
same distance from line m as C, D and E respectively. 


EXERCISE 33 (B) 
1. Copy the figure and show the images which result from reflection in the line m. 
(a) A m (+) A (c) 


3 


a ee 
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the complete shape so formed . 


Ex. The first one is a kite. 


Reflection in Co-ordinate Axes 
® Reflection in x-axis 
Study the graph shown here. q : 
A(S, 9) , BE12, 1), K(-14, 14) and R(1, 3) have been reflected in the x-axis, You cn st kl 
graph that the image of A(5, 9) is A’(5, -9), of B12, —7)is B’(-12,7), of KIS a remains tea 
of R(10,—3) is R’(10,3). Do you observe that in all the cases, the abscissa in the image pee 
as that of the pre-image and the sign of the ordinate in the image is opposite to that of the pre-image, 


(12,7) 
ones 


i be apo thas Besece Te he Pdi Change signiof Seba 
TA Nini ie JAM Onn Stich Seo esate as taco Wl chic: onudrviw as cOrdinate:kipsemnal 


‘In general the image of any point P(h, k) after reflectionin = Nad 


x-axis is P’(h, -K) that is the sign the ordinate is changed. it Pin, K) Ph, *) , 
- ne PERE a7 pit tae. é ss ; ; 3 — > REFLECTION INXCAXIS © :% =| : 
1. Write the coordinates of the following points when reflected in x-axis. 
-@ P&G,6) (6) Q(-3,8) (c) R(-2,-7) i 
@ H (10, -4) (e) K(9,0) ff) M(-, 0) Hl 


You know that after reflection in x-axis, the image of any point A(h, k) is A(h, -K). After reflection int 


Sol. 
it axis 


(a) P(4,6) > P’(4, -6), (b) Q(-3,8) +9’ (-3,-8) 5a 
(c) R(-2,-7) > R’(-2, 7) (d) H(10,-4) > H’ (10, 4) F 
(e) The point K(9, 0) lies on x-axis, so it is its own image i.e., K(9, 0) > K’(9, 0). 4 


(Similarly, M (-5, 0) > M’ (—5, 0). 
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p Reflection in y-axis 

Study the graph shown along side : 

The image of point P(8, 17) after reflection in y-axis is 


p(-8, 17), that of T(-5, 8) is 7(5, 8), that of G (10, -9) is 
G’ (-10, —9) and of N(-14, -13) is NW’ (14, -13). 


In all these cases, the ordinate in the image remains the 
same as in the pre-image while the sign of the abscissa is 
opposite to that of the pre-image. 


14,13) 
Seo 


al 
nee, 


In general, the image of any point Ph, 1) after peColin yo 4 
y-axis is P’(—h, k), that is, the sign of the abscissa is changed. © ~~ 
PCIE. a Toney tet 9 


I x iC fb rraitia Bie whe 
Ex. 2. Write the coordinates of the following points when reflected in y-axis : 
(a) P (3,5) (6) Q(-8, -6) (c) R(7,-10) 
@) S(0,-2) (e) T (-2, 11) ) M(0, 4) 


Sol. You know that after reflection in y-axis, the image of any point A(h, k) is A’(-h, k), i.e., the sign of 
abscissa is changed and ordinate remains the same. 


fel Ph. k) 
__ REFLECTION INY-AXIS 


yt 


+, After reflection in y-axis, 
(a) P(3, 5) > P’(-3, 5), 
(b) Q(-8, 6) > 2’(8, -6), 
(c) R(7,-10) > R“(-7, -10), 
(d) The point S(O, —2) lies on y-axis and so is its 

own image, i.e., S(0, -2) > S’(0, -2). 
(e) T(-2, 11) 3 T’(2, 11). 
Similarly, 
(f) MO, 4) > M’(0, 4). 
Reflection in the Origin 

Study the graph shown here : 

The image of point P(2, 5) after reflection in the origin 
is P’ (-2, -5), that of Q(-4, 4) is Q’(4, -4) and of 
R(5, -2) is R(—S, 2). 

In all these cases, the signs of both abscissa and ordinate 
are opposite to that of the pre-image. 
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Change sign of 
abscissa and ordinate 


In general, the image of any point P(h, k) after 
reflection in the origin is P’(—h, -k), i.e., the sign of 7 / 
' both abscissa and ordinate is changed. P(h, k) P'(—h,—k) ' 
REFLECTION IN THE ORIGIN 


aan EX. 3. Write the coordinates of the following points when reflected in the origin. | 


(a) A(3, 7) (6) B(-A4, 8) (c) C(7, -2) (d) D(-11, -9) (€) E(0,-3) 
Sol. After reflection in the origin, the image of any point P(A, k) is P’(-h, -k) 
. (a) A3, 7) 3 A(-3,-7) (b) B(-4, 8) > BY(4, -8) 
(ec) C(7,-2) > C(-7, 2) (d) D(-11,-9) > D‘(11, 9) 


(e) E(0,-3) > E(0, 3). 


re EEE jaueneaeen oo Pe : 
Quadrilateral A” B” C’ D’’ is the reflection of quadilateral A “B ’C ‘D’ in y-axis obtained according to 
the rule ‘point (h, &) — (-h, k) on reflection in y-axis. 

Quadrilateral A” B” C’ D’ is the final image of quadrilateral ABCD. 
EXERCISE 33 (C) 
State the co-ordinates of image of each of the following points : 
(2) P(S, 8), O(-7,11), R(10,-6), T(-15, —7) after reflection in x-axis. 1 
(6) A(11,14), B(—-10, 15), C(17,-12), D6, -8) after reflection in y-axis. ‘i 
all the above points and their images in separate grids. hi 
down the coordinates of image of each the points E(-7,-13) and F(16, —21) when 
flected in the x-axis, (4) reflected in the y-axis 
lected in the y-axis followed by reflection in the x-axis.  (d) reflected in the origin 
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3. (a) Point H(a, 6) in reflected in the x-axis to H, (7, 8). Write down the values of a and b. 
(b) H, is the image of H when reflected in the y-axis. Write down the coordinates of Hy. 

4, The vertices of a AABC are A(-5,9), B(-10,5) and C(-2, 3). Find the coordinates of the vertices of the 
image of this triangle after reflection in the x-axis. Draw the given figure and its image. 

s, The coordinates of a pentagon are A(—10, 10), B(-17, 6), C(-12, -5), D(-3, 2) and E(—3, 6). Draw this 
pentagon on a graph paper. Draw the image A, B, C, D, E, of the given shape under reflection in the 
y-axis. 

6. Ona graph paper plot the triangle ABC where A is (4, 4), B is (10, 10) and Cis (18, 2). Now, draw the 
image of triangle ABC under reflection in the y-axis followed by a reflection in the x-axis. 

7, Ona graph paper draw a figure ABCDEF where A is (5, -6), B is (10, -4), Cis (11, 2), D is (19, 2), E 
is (14, 6) and F is (5, 6). Draw its image under reflection in y-axis. 


ROTATION 


Introduction 
Rotation is the movement (turning) of an object about a point through a given number of degrees 
in a clockwise or an anticlockwise direction. 


The adjoining figure below shows a rotation through 90° clockwise about the point 0. 


90° 


ce) 
Illustrations : 
1. The following pictures show the turning (rotation) of a disco light. 


o 8 @ @ 


It starts like this 1 quarter turn 2 quarter ane 3 quarter turns A full turn 
an or on half —turn 3 (Rotation through 
4 turn 2 = turn 360°) 


(Rotation through 90°) (Rotation through 180°) (Rotation through 270°) 
2, The following pictures show the different position of a flap after it has turned (i) t tum clockwise, 
(ii) ; turn anticlockwise and (iii) 5 tums. 


@) i () ] | (0) = 
Tum the shape s 4 Rotation through _—_—Rotation through Rotation through 
around this dot 90° clockwise —90” anticlockwise 540° 


LL LT So 
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Describing Rotations | 
To describe a rotation fully you need to give the : % 
(a) Centre of rotation, i.e., the point about which the object is turning or rotating. 
(b) Angle of rotation. 
Case I. Rotation of a point about the origin through 90° clockwise. va | 
Ex. 1. Show the image of a point P(8, 7) under a clockwise rotation of 90° about the origin. 
Sol. 1. Plot the point P(8 ,7). 
2. Join OP 
3. Construct ZPOP’ = 90° making OP ‘= OP 
Then P’ (7, ~8)i is the image of P. 


Notice that when rotated through 90° clockwis 
about the origin point P(/, k) takes the Position 
P’(k, —h). en 


Aid to Memory 


3) <a h) 


Clockwise rotation of 90°, 


Abscissa becomes ordinate 
with opposite sign 


CLOCKWISE ROTATION | OF 90° ms 


ease II. Rotation of a point about the origin through 90° anticlockwise. 
fe . Show the image of a point P(5, 7) under an anticlockwise rotation of 90° about the origin. 
- Sol. . Step 1. Plot the point P (5, 7). 
Step 2. Join OP. 
~ Step 3. Construct ZPOP’ = 90° making OP’ = OP. 
Then P’ (-7, 5S) is the image of P. 


Aid to Memory 


a t (h, k) 
om 0°,” es 


oO 
Anticlockwise ( 
| E rotation of 90° 


- Ordinate becomes abscissa 
x ____ with opposite sign 


gle ABC! S vertices A (3, 4), B (7, 4) and C (7, 6). Plot these points on graph paper and join 
) form/AAhe triangle ABC. Show the image of A4BC after a clockwise rotation of 90° about 
in 2 id mark it 4’ B’ C. Write down the coordinates of the points 4’, B’ and C’. 
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sol. 


pet 
+-}-.\ CLOCKWISE | 
__} ROTATION 


a ieee aa EXERCISE 33 (D) 
plot the following points on a graph paper and show their images under the indicated rotation : 


1, AGA, 6) through 90° clockwise. 
2, BCS —10) through 90° clockwise. = 

3, P(5,-9) through 90° clockwise. 

1 p(7,—11) through 90° anticlockwise, 
5, K(6,4) through 90° anticlockwise. = 
bj Fer, -4) through 90° anticlockwise, bsiare Fata A 
7, Construct the image ofa A4BCwith babies 
A(5, 6), B(5, -9), C(8, -9) under an anticlockwise rotation of 90° about the origin. 

s, Construct the image of a rectangle ABCD having vertices A(-5, 4), B(8, 4), C(-8, -3) and D(-5, -3 
under a clockwise rotation of 90° about the origin 0. eames 


OY am 
38 4q Bit 


ane ® 
Chapter Wrap Up 


Summary of Key Facts 
. When a straight line divides a shape into two 

identical (congruent) shapes, the shape is 

symmetrical about the line. The line is called a 

line of symmetry. It is usually shown by a dotted 

line. 
. A simple test to determine whether a figure has line of symme 
supposed line of symmetry. If the two halves of the figure coincide, 
that line otherwise not. 


_ 


try or not is to fold the figure along the 
the figure has line symmetry about 


» 


— 
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1 reflection 
P - P’ 
Object | Image 
' 

Fig. pt.3 Fig. pt. 4 


4. To find the reflection (or image) of a point P in a line m, 
draw perpendicular PM from P on m and extend it to P’ 
such that MP’ = PM. Then, P ’” is the image of P and m is 


the reflection or mirror line. 
5. (i)A point P (a, 5) has its image P’ (a, —b) when reflected in x-axis 


(ii) A point P (a, b) has its image P” (—a, b) when reflected in y-axis 
6. A shape can be rotated from one position to another. The figure at the right shows the rotation of g 
circular shape about a point C in the clockwise direction. 


Starting 
position 


‘ 
stil 
CAT: 


Fig. pt. 6 Fig. pt. 8() Fig. pt. 8(i) 
rotation is defined by the angle of rotation, direction of rotation and the centre of rotation 


point P (a, b) takes the position (6, —a) when rotated clockwise through 90° 
A point P (a, b) takes the position (—b, a) when rotated anticlockwise through 90°. 


UNIT REVIEW — V 


(ii) (90° — 2x°) (iii) 52°13" 


(iii) 87° 14°23" 


Saigon) we cation 
ar 3t o 
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5. Calculate the lettered angle in each case: 
(a) " 


6. Find the value of a + b +c from the diagram given below, where ABC is a 
right angled triangle and DEF an equilateral triangle. i 

7. Ifthe exterior angles of a triangle are (2x - 20)°, (3x + 37)? and (5x + 13)° 
find the value of x and hence all the interior angles of the triangle. 

8. In the given figure, all the measurements are in centimetres. Find 
(i) PR (ii) RS. Also find ZPRS. 


E 25cm E 
S 


13 cm 
16 cm 


Fig. Q.6 
Q afta cm R 12cm T 
9. Ina AABC, ZB = 90° and Mis the midpoint of BC. Prove that ‘ 
AC?*=AM?+3BM?2. 
[Hint : AC? = AB? + BC? 
In A4BMuse Pythagoras Theorem to calculate AB 2) 
Also use BM = MC]. — 


. Inthe adjoining diagram, it is given that ZBAC= ZCDB 
and ZACB= ZDBC. Prove that AB = DC. 


B 
Fig. Q. 10 
11. In the adjoining figure, ABC is a triangle with AB = AC and AD = AE, Prove that BE = CD. 
[Hint : Prove AABE = AACD). 
12. In the given figure, ifx >, show AB> AC. 
A 


Fig. Q. 11 


22. 


23. 


24. 


. Inthe adjoining figure, AB = BD. 


Construct a triangle POR with PQ = 6.5 cm and ZP = 60° and ZQ = 75°. Also draw its in-circle, 
If two angles of a quadilateral are 125° and 65° and out of the remaining two one angle is 25° more 


. The sum of the interior angles of a regular polygon is three times the sum of 
. In the given figure, O is the centre of the circle. AABC is an isosceles 


. State the number of lines of symmetry of each of the following. 


= a 
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that in a right triangle, hypotenuse is the longest side. (use triangle inequality property : Greatest 


Show 


side opp. Greatest angle) 
Ina APOR, PQ =6 cm, QR = 4.5 cm and PR = 7.2 cm. Arrange the angles in descending order. 
A 


ZBAD = 54°, ZCAD = 32°. Show that 
(i) AC>AD (ii) AD > BD (iii) AC > AB 
Construct an equilateral triangle with altitude = 5.4 cm. 
Construct an isosceles right angled triangle where hypotenuse = 6.2 cm. 8 
Construct a rhombus whose diagonals are 5.2 cm and 6 cm. Feo 


than the other, find these angles. 
In the given figure ABE is an equilateral triangle and BCDE is a rhombus. Find 2x. 


D Cc 


Fig. Q. 22 


Fig. Q. 21 
d ECFB is a rectangle. ZADC = 120° and ZDCF=25°, 


In the given figure ABCD is a parallelogram an 
Find Zx and Zy. 

Prove that the diagonals of rectangle are equal and bisect each other. _ 
[Hint : Use congruency] 
In the adjoining figure it is given that AH || DC. Area of || gram DCHG = 64 cm’, Find the area of 


AAEB. If AB =8 cm, find the height of AABC. 
D Eye: c 


& 
Aa G B H 


its exterior Zs, Find the number of sides of the polygon. 


<= 


triangle inscribed in the circle with AB = AC. Find ZABC and ZACB. Fig. Q z 


(i) A television screen (ii) The figure eight (iii) A rhombus. 
The Point O(a, 4) is first reflected in y-axi Soe " : 
of O "are (6, -2); find the vahicae 2 a i, then reflected in x-axis to get Q". If the co-ordinates 
Find the im i : ots 

firough “raphe following points on a graph paper when it is rotated about the origin 


(a) P (3,5) (b) O (3, 0) 
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Areas of Rectilinear Figures 


introduction 


You have studied in previous class, the formulas for finding out perimeter and area of different types of 
rectilinear figures. Revise the same with the help of the key facts and problems given in this chapter. 


Key Facts 
Abbreviations : mm = millimetre, cm = centimetre, dm = decimetre. 
m= metre, dam = decametre, hm = hectometre, km = kilometre. 
a=are, ha = hectare 
= Relation between standard units of area 


Since 10mm = 1 cm therefore 100 mm? = 1 cm? 
10cm = 1 dm therefore 100 cm? =1 dm? 
10dm = | m therefore 100 dm? =1 m? = (100 x 100)cm? = 10 000 cm? 
10m = | dam therefore 100 m2 =1 dam? ne 
10 dam = 1 hm therefore 100 dam? = 1 hm? 
10hm = 1 km therefore 100 hm? = 1 km? 


One dam? i.e., 100 m? is called Are. This is taken as the unit of measuring area of land. 


1Are = 100m 


The area of large pieces of land is generally expressed in hectares (ha) 
1 hectare (1 ha) = (100 x 100) m?= 10 000 m? = 100 are 
100ha = 1km 
= Area and perimeter of a rectangle 
If / is the length and b the breadth of a rectangle, then 


4 ha = 10,000 m2 — 


Area = Length x Breadth =/ x b sq units D c 
= Length (/) = p Aree units | 
Breadth 5b b 
=> Breadth (5) = Arca = a units | 
Length / A F B 

Perimeter = 2(length + breadth) = 2 (/+ 6) units Rectangle 


Diagonal of a rectangle = ,/7? +5? units 
@ Area and perimeter of a square 
If a be the side of a square then 
Area of a square = a * a = a’ = (side)* sq units 


1 ee TE Ul eee ees ee oe a 
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= One side = JArea units = a units 
and perimeter = 4 x a units = 4 x side units 


Diagonal of a square =,/q?+q7 = 2a? =av2 =side J2 units. 
a Area of the four walls and diagonal 
Area of the four walls = 2/h + 2bh=2 (1+ 5) x h sq units 
=2(length + breadth ) x height sq units 


Diagonal of a room = V P +5247? units. 
Ex. 1. Find the perimeter and area of a rectangle whose diagonal is 17 cm and length = 15 cm. 
Sol. Let the breadth of the rectangle = b cm. Given diagonal = 17 cm, /= 15 cm. 


Then, diagonal (a) = \/j2 4. 52 
=> @=P+R => B=a-P 
€ B = 17 —157=289-225=64 = b=8cm. 
Perimeter of the rectangle = 2(/ + b) = 2(15 + 8) cm 
=2 x 23 cm = 46 cm 
Area of the rectangle = / x b = (15 x 8) cm? = 120 cm’. 


Nae apelin | 


15cm 


Ex. 2. The diagonal of a square is 9,/2 cm. Find : 
(a) length of its side (6) Perimeter (c) Area. 
Sol. (a) Let the length of each side of the square = a cm. 


Length of the diagonal = 9/2 cm. 


aA aJ2=9/2 => a=9em. 
Length ofeach side =9cm. 
(b) Perimeter ofsquare =4a=(4 x 9)cm=36 cm. 
(c) Area = a =(9 x 9) cm?= 81 cm’. 
Ex. 3. The perimeters of two squares are 120 cm and 64 cm. Find the perimeter of a square whose area 
is equal to the sum of the areas of these two squares. 
Sol. Perimeter of first square = 120 cm 


120 
Each side of first square = 4 m= 30 cm 


Perimeter of second square = 64 cm 
64 
Each side of second square = qom= 16cm 
Area of required square = Area of Ist square + Area of 2nd square 
= (30 x 30+ 16 x 16) cm? 
= (900 + 256)cm? = 1156 cm? 
Each side of the required square = 1156 cm=34cm Aas 
Required Perimeter = 4 x 34 cm = 136 em 
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Ex.4. A path of uniform width 3 m runs around the outside of a square park of side 18 cm. Find the 
area of the path. 


Sol. Let ABCD represent the square path and the shaded region as = 
shown in the figure, the path around it. Then, 


Area of path = (Area of square EFGH) — (Area of square ABCD) 
EF = EH= (18 +3 +3)cm=24 cm. 
Area of square ABCD = (18 x 18) cm? = 324 cm? 
Area of square EFGH = (24 x 24) cm? = 576 cm? H 
‘, Area of path = (576 — 324) cm? = 252 em’. 
Ex.5. Find the area of the cross-roads at right angle to each other through the centre of the rectangular 
field whose dimensions are 60 m x 45 m and the cross-roads are 3 m wide. 


Sol. ABCD is the rectangular field and EFGH and PQRS are the cross roads at right angles, through the 
centre of the field. 


Area of path EFGH = (60 x 3) m? = 180 m? 


F 


G 


PS 
Area of path PORS = (45 x 3) m? = 135 m ; A / | 
Area of common space = (3 x 3) m2 =9 m? Pane 
Total Area of the two cross paths = 180 m? + 135 m?—9 m? F VILLA CLLMA fs Sim 
= 306 edicZ4 
Z 
A QA B 


EXERCISE 34 (A) 


1. (a) Find the perimeter and area of a square whose one side is 6.5 cm long. 
(b) Find the area of a square whose perimeter is 124 cm. 
(c) Find the perimeter and diagonal of a square whose area is 64 cm?. 

2. Find in hectares the area of a square-shaped village 14 km long. 

3, Copy and complete the following table for rectangles : 


@ 


4, Find the area of a rectangular plot, one side of which is 48 m and its diagonal = 50 m. 
5. The perimeter of a rectangle is 98 cm and its breadth is 9 cm. Find its : 

(a) length, (b) length of diagonal and (c) area, 
6. The area of a square is 1 hectare. Calculate its : 

(a)perimeter = (b) length of diagonal — 
7, How may tiles of area 15 cm? will be needed to cover a floor 5.85 m by 6.90 m? EB 
8. The length and breadth of a rectangle are in the ratio 3 : 2. If the area of the field is 1350 cm®, find the 
cost of fencing the field at the rate of € 5.50 per metre. ‘ae i 


a 
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9. A room is 5.4 m by 4.8 m. A carpet is laid centrally, leaving a margin of 40 cm all around between the 
carpet and the walls of the room. Find the area of the carpet in square metres. 


10. Find the areas enclosed by Figs. (a) to (c). All corners are right-angled. 


6cm 6.5m 7cm 
{ 0.5cm 4 
2cm Seg 2cm 6cm at fib q bd 
2cm 2com 2cm 1 cm 
2) iat 
10cm 9cm 
(a) (b) ©) 
11. Find the areas of the shaded parts in Figs. (a) to (c). All corners are right-angled. 1 24a 


8.7m 4.2m 1.5 m_4.2 m 


inside and outside, if 1 kg of paint covers 20 square metres. (Neglect the thickness of the material) 


A photograph 25cm by 20cm is mounted ona card so that there is margin of 2.5 cm all the way. 
round. What fraction of the card is covered ? res 
e walls of a room are 5.2 m long , 3.8 m wide and 3 mhigh. There is a door 2 m by Im and a window 
mby 1m. Find the cost of painting the walls (excluding the door and the window) at 10 per square 


metre. 


ieee 


Area of a Triangle 


' 
Type |. | Area of a triangle = . x Base x Height 
' 


t> where any side can be taken as the base and the length of perpendicular drawn from the opposite verte 
. to the base is the corresponding height. 


As there are three sides of a triangle, the following three cases arise : 
A 


4 (i) tii) 
D, 
a ' ; 
Bios at ha eal B Cie, 
ng BC as the base ___ Taking AB as the base Taking AC as the base _ 


1 
pe Area = SXABKCD ; Area = SXACKBD : 
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a 1 
As Area of a triangle = > x base * height or altitude 
: 2 x Area 2 x Area 
Base of a triangle = ————— Waeg SS A 
eee Altitude * Height TRS 
Type |. Heron’s Formula ‘Hee b 
A GREEK mathematician, Heron, gave the following formula : wey 
7 —Il B L c 
Area of a triangle = /s(s~a)(s=b)(s—c) sq units |where a, b, c are 
the lengths of the sides of the triangle and s = epee is the semi- 


P 2 
perimeter of the triangle, . A 


ype lll. Area of an equilateral triangle : 
Let ABC be an equilateral triangle with side = a cm. Then, 
atat+a 3a ae 
s= =— 
2 2 


By Heron’s formula, 


2 2 2 
a. Sana a a_V3 2_ v3 a2 — 
Tha ta has tar Wid =~, *side". ars 
Type lV. Area of a right-angled triangle HOzEN 
Area of AABC = 3” BCxAB (ZB=90°) a, 
1 i= 
= 5 * Product of sides containing the right angle. EnByes c 


Ex. 1. Find the area of a triangle, whose base is 9.6 cm, and the corresponding altitude is 5 cm. 
Sol. Here, base = 9.6 cm, altitude = 5 cm 


Area of the A = x base * altitude = 5x9.6x5 cm? = 24cm? 


Ex. 2. Find the altitude of a triangle whose area is 45 cm? and base 15 cm. 
Sol. Area of the A = 45 cm?, base of the A= 15 cm 


2(Area) 2x45 _ 
Bae 15 
Ex.3, A field in the form of a parallelogram, has one of its diagonals 42 m long and the perpendicular 
distances of this diagonal from either of the outlying vertices is 10 m 8 dm. Find the area of the 


Area of a A =; x base altitude .. Altitude of the A= 6cm 


field. 
Sol. Diagonal AC = 42 m, 10 dm= 1m 
BE= DF=10m8 dm=10.8m an San enice tn 


10 
Area of || gm ABCD = (Area of AABC) + (Area of AACD) 
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x ACXBE+— lS ACXDF = 4 4C(BE+ DF)= 5% 42x 008+ 108)? 
2 


= (21 x 21.6) m? = 453.6 m’. 
Ex. 4. Determine the area of a triangle whose sides are 5 cm, 13 cm and 12 cm. 
Sol. The sides of the triangle are a=5 cm, b= 12 cm, c= 13 cm 
| at+b+c  5+12+13 


= Sic 
Dem) 2 


s—a=15-5=10cm, s—b=15-13=2cem, s—c=15—-12=3em 
~. Area of the triangle = 's(s—a)(s—b)(s—c) 


= /15x10x3x2 = 900 =30 cm’, 


Ex. 5. Find the area of the equilateral triangle whose one side is 7 cm. 


side? V3 _ 493 _ 49x1.732 _ 84.868 2 
4 4 4 4 
= 21.217 cm?= 21.22 em? (to 2 dp). 


Sol. Area of the equilateral A = 


EXERCISE 34 (B) 
1. _ Copy and complete the table for a triangle. 
| re 
“Ga 
gece) [ff fa | 


nd the area of each triangle. 


eb Pe Raye 


in square metres, of the triangle, whose base and altitudes are as under. ; 
ti __(b) base = 7.5 cm, altitude = 4 cm as 
_ (d) base = 32 cm, altitude = 105 cm 
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s, Find the area of an isosceles right triangle if one of the right sides is 20 cm long. 
[Hint : In the isos. A, base = altitude = 20 cm] 


| 

6. Find the base of the triangle if 

| (a) Area is 50 cm? and altitude is 8 cm; (b) Area is 25 ares and height is 20 m; 
(c) Area is 16 hectares and height is 40 dam. 

| 7, Find the altitude of the triangle if its area is 2.5 ha and base is 250 m. 


g. The area of a triangle is equal to that of a square whose each side measures 60 m. Find the side of the 
triangle whose corresponding altitude is 90 m. 


9, Find the area of a quadrilateral ABCD whose measurements are AC = 48 cm, BF = 20 cm, DE = 10 cm. 


D 
a 
A c 3m 
E | Window 
@ [J E E 
wt ~ 
m 
E 13m 
Fig. Q.9 Fig. Q. 10 


10. Ramu is going to paint the front of the house pictured above. He is not going to paint the window or the 
door. One litre of paint covers 80 square metres. How much paint will he need ? 

11. Find the area of the triangle whose sides are 
(a)26 cm, 28 cm, 30 cm, (5) 48 cm, 73 cm, 55 cm. (c) 21 cm, 20 cm, 13 cm. 


12. Find the area ofa triangle with base 5 cm and whose height is equal to that of a rectangle with base 5 cm 
and area 20 cm?. 


13. Find the area of the equilateral triangle whose each side is (a) 12 cm, (b) 5 cm. 
14. The area of an equilateral triangle is 173.2 m*. Find its perimeter. (given 3 =1.732) 


Area of Parallelogram 
Area of a parallelogram = Base x Corresponding height 


A B A B 
Q 
DE Cc D 
@ = (i) 
Here DC is the base and : Here AD is the base and CQ the 
AE the corresponding altitude corresponding altitude 
Area = DC x AE n-tel *e) Area= AD x CO. 


The corresponding altitude gives the distance between the base and the side parallel to it. 


Area of parallelogram = Base x Height 


> i 
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Area of a Rhombus ; 
A parallelogram whose all sides are equal is called a rhombus. Its ecceaaes bisect each other at right angles, 


h ariical'e 
A height 
Base aha : 


Area of the rhombus ABCD = AADC + AABC = AADC 


anew ACxDO 


= ACx= BD = 3x Product of diagonals. 


Also, being a parallelogram, area of rhombus = base vertical height. 


Area of rhombus = Base x Vertical height or s (Product of diagonals) 
ae 


Ex. 1. Find the area of a parallelogram with base 7 cm and the corresponding altitude 4.3 cm. 
Sol. Base of the || gm = 7 cm, altitude = 4.3 cm. 
Area of the || gm = base x altitude = 7 cm x 4.3 cm =30.1 cm’. 
Ex. 2. Find the altitude of a parallelogram of area 2.34 m? and base 18 dm. 
Sol. Area of the || gm = 2.34 m”., Its base = 18 dm = 7 m=18m 
Area of a || gm = base x altitude 
Altitude = ae 1.3 m= 13 dm. 
Base 1.8 
Ex. 3. In the adjoining figure, ABCD is a parallelogram, CE AB and BF 1 AD. If AB = 12 cm, 
AD = 10 cm and CE =8 cm, find BF. 
Sol. Area of || gm ABCD = base x corresponding altitude 
= AB x CE=12 cm 8 cm=96 cm’ 
-Also, area of || gm ABCD = AD x BF'= 10 x BF 
From (i) and (ii), 10 x BF = 96 


Ex. 4. The base and the corresponding altitude of a parallelogram are 10 cm and 12 cm respectively, jf 
the other altitude is 8 cm, find the length of the other pair of parallel sides. 


Sol. Given base = 10 cm, corresponding altitude = 12 cm 
Area = Base x Altitude = 10 cm 12 cm = 120 cm? 
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Other altitude = 8 cm .-, length of other side = pa Areas) = 120 _ 15 
Ex.5. In the adjoining figure ae a 
(a) Area ofrhombus = Base x Vertical height 
= 10cm x 9.6 em =96 cm’. 
f rh =i 
(6) Area of rhombus 2 (Product of diagonals) 
1 
= 5 (16x12) = 96 em, 
Ex.6. The area of a rhombus js 60 Sq cm. One of its diagonals is 12 cm 
= 1 
Sol. Area of a rhombus = 2 * Product of the diagonals 
1 
60 = > * 12 x other diagonal = other diagonal = 200 10 cm. 
Ex.7. The perimeter of a rhombus i its di i 
7 ie eran S$ is 100 cm and one of its diagonals is 40 cm long. Find the length of 


Sol. Perimeter of the rhombus = 100 cm. 


D C 

«. One side of the rhombus = 100 = 25cm Re 
4 ‘ 
Since the diagonals of a rhombus bisect c 
h 
therefore each other at right angles, 
1 

AO = 5 = 40 cm = 20 cmand Z40B = 99° 


From right angled AAOB, 


= 2 
OB? = V AB? — AO? = 4/25? 20? = 65400 = V225 = 


.. Length of the diagonal BD =2 x OR =? x 15=30cm. 


15cm 


EXERCISE 34 (C) 


1. Find the area of each parallelogram. 
(@) 


(©) @) (G) 2) 


(6) 
| 28cm | 12mm] 65m | 1mSem] 42dm | 
zen 


2, Find the missing measures : 
c  () Area of || gm 


(a) Area of || gm 


D 
ABCD = 48 cm? PORS = 252 cm? 
DE=6cm PO=9cm 
AB=? RE Se a3 


iene = B é Pp = 7 Qa 
3, Find the altitude of a parallelogram of area 2.25 m? given that its base is 25 dm. i Te eae 
4, The adjacent sides of a parallelogram are 36 cm and 27 cm in length. If the distance between the shorter 
sides is 12 cm, find the distance between the longer sides. : F ne 


CRS Sty 
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uare are the same. If the perimeter of the square is 160 m and the 
f the corresponding base of the ee igles 


ae | 


5. The area of a parallelogram and a sq' 
height of the parallelogram is 20 m, find the length o 


6. The area of a rhombus is 42 m?. If its perimeter is 24 m, find its altitude. 
frail iy} 
7. AX and CY are heights of the parallelogram ABCD whose area is 9; cm’. What are the lengths of X4 
and CY ? 


DX Cc 5cm 
Wy 
Ay 4cm § 
y 
A B A ae 
eT) CIN mae Fig. Q.8 as 
Fig. Q.7 1B.N TA ee 


8. The figure above shows a || gm. Find the value of x. 
9. Find the area of the rhombus in each case : 


‘ UE (a) (6) (c) @ (e) Bis : 
" [Bases | Som | oom 2.5m 40cm | 0.025cm Ne . Bs! bi 
| Heighth | 3cm | 3.5cm 13.2. cm 35cm 0.04 cm os 
10. Find the area of rhombus ABCD in each case. rome ” 
WAC=8cm,BD=10cm. (b) AC=15cm, BD =36 cm. (c) AC =30 cm, BD=40 cm. 
the area of a rhombus is 72 cm?. If one of its diagonals is 18 cm, what is the length of the other 


d. agonal? 

The area o of a rhombus is 2016 cm? and its sides are each equal to 63 cm. Find its height. 
: perimeter of a rhombus is 40 cm and the length of one of its diagonals is 16 cm. Find its area. 

0 fields in the shape of Bae gram and rhombus are equal in area. The oan of rhombus are 


FIST 


_ Area of trapezium ABCD = area of AABC + area of AADC 
-(5acx as}+(3 4DxFC| 


=(Facxae)+(3 ax 48] -- AE=FC 


1 
=> (Sum of parallel sides) x sc 


i rn = 7 (sum of parallel sides) x Height =>5 x (b,+b,) xh 
height and b Dy are the lengths of the aan sides. 


the area of a trapezium with base 12 cm and height 6 cm, if the side parallel to the given 
7 cm long. 
Hae (A) = 6 cm, Base b, = if cm, Base b,= 7 cm 


ar 
Ex. 2. 


Sol. 


, Given : Area of the trapezium = 4.2 m?, 
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Find the altitude of a trapezium, the sum of the lengths of whose bases is 8.5 cm and whose area 
is 34 cm?. 


Given : sum of the bases (6, + 6,) = 8.5 cm, Area = 34 cm? 


. _ 2xArea _ 2x34 _ 2x34 — 2x34x10 
Height ("Orly ) 96S" > O85 lili 


10 


. Find the sum of the lengths of the bases of a trapezium whose area is 4.2 m? and whose height is 


280 cm. 


Height (4) = 280 cm = 280 m= 2.8m 
100 
Sum of the bases (5, + b,) = Area 2X42 _ 2x 3m 


aS 


Aid to Quick calculation : 
Note that if there are equal decimal places in the numerator and denominator then you can just remove 
2.037 = 2037. 4. ORE A 42 


0.194 19047 . Here we have written —— age oe 


the decimal point. Thus ——— 


Ex. 5. 


Sol. 


Ex. 6. 


Sol. 


. The area of a trapezium is 143 cm? and its height is 11cm . If one of the parallel sides is longer 


than the other by 4 cm, find the two parallel sides. 


. Given : Area of a trapezium = 143 cm’, Height (A) = 11 cm. 


2xArea 2143 


h 11 
Let length of one base be x cm. Then the length of the other base is (x + 4) cm. 


. x+(e+4)=26 3 2e=26-4 232r=22 Sx=11 
*. one side = 11 cm and the other side = 11 +4 = 15 cm. 


In the figure, AB || DC and DA is perpendicular to AB. Further, DC = 7 cm, CB = 10 cm and 
AB = 13 cm. Find the area of the quadrilateral ABCD. 


Draw CM 1 AB. Then AM=DC=7 cm 
MB = AB —- AM=13 cm—7cm=6cm 
From rt ACMB, 


CM = VCB? — MB? = 10? —6 = J100—36 = V64 =8cm 


Since AB || DC, therefore, the quad. ABCD is a trapezium. 


=2x13= 26cm. 


Sum of the bases (6, + 5,) = 


D 7cem _ C 


Area of trapezium ABCD = 3x height x sum of parallel sides 


= £x8x(13+7)=3x8%20=80 em", 
The parallel sides DC and AB of a trapezium are 10 cm and 20 cm respectively. Its non-parallel 
sides are each equal to 13 cm. Find the area of the trapezium. 
Given DC = 10 cm, AB = 20 cm and DA = CB = 13 cm. 
Through C, draw CM parallel to DA meeting AB at M. 
Now, AM= DC= 10cm, MB= 20 cm- 10 cm= 10cm 
Draw CN 1 MB. 


— ae i i erie = eS 
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Since, ACMB is isosceles so, CN bisects MB... MN=NB=5cm | 


Now, from rt. ACMN, CN = Jom? - MN? = 132-5? = 169-25 = 144 =12 cm 


Area of trapezium ABCD = = * height x (sum of the parallel sides) 


i) 


= =X12x(10+20) =6x30 = 180cm?, 


N 


EXERCISE 34 (D) 


1. Find the area of the following trapeziums:- 


Parallel sides 
8 cm and 10cm 
10 cm and 12 cm 


2.2 em and 3.5 cm 


15 cm and 7.8 cm d 
2. A garden is in the form of a trapezium whose parallel sides are 40 m and 22 m and the perpendicular 
distance between them is 12 m. Find the area of the garden. Re 
3. Two parallel sides of a trapezium are 85 cm and 63 cm and its area is 2664 cm”. Find its altitude, 
4. Find the height of the trapezium, the sum of the lengths of whose bases is 50 cm, and whose mre 
500 cm?. 


5. Find the sum of the lengths of the bases of a trapezium whose altitude is 17cm and whose area is 
0.85 m’. 


6. The area ofa trapezium is 210 cm?and its height is 14cm. If one of the parallel sides is double that othe 
other, find the two parallel sides. 

7, The area of a trapezium is 300 m*. The perpendicular distance between the two parallel sides.is 15 m. Hf 
the difference of the parallel sides is 16 m, find the lengths of the parallel sides. 

8. Two parallel sides of an isoscéles trapezium are 6 cm and 14 cm respectively. If the length of each non- 
parallel side is 5 cm, find the area of the trapezium. i 
[Hint : Type Solved Ex. 5] Be 


9, The parallel sides of a trapezium are 25 cm and 13 cm, its non- parallel sides are equal, ber being 
10 cm. Find the area of the trapezium. 


10. ABCD is a trapezium of area 91 cm*. CD is parallel to AB and CD is longer than AB by 8 cm. If the 
distance between AB and CD is 7cm, find AB and CD. 

11. Find the cost of watering a trapezoidal field whose parallel sides are 10 m and 25 m respectively, the | 
perpendicular distance between them is 15 m and the rate of watering is € 4 per m’. i 


12. In the figure, AB and DC are parallel sides of a trapezium ABCD and ZADC = 90°. Given AB = 5 ot 
ails ie 40 cm and diagonal AC= 41 cm, calculate the area of trapezium ABCD. ; 


A 15cm B 
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Multiple Choice Questions 

|, The ratio between the length and the breadth of a rectangular park is 3 ; 2. If a man cycling along the 
poundary of the park at the speed of 12 km/hr completes one round in 8 minutes, then the area of the 
park (in sq m) is: 
(a) 15360 (6) 153600 (c) 30720 (d) 307200 

1, The ratio between the perimeter and the breadth of a rectangle is 5: 1. If the area of the rectangle is 216 
sqm, what is the length of the rectangle? 
(a) 16 cm (6) 18 cm (c) 24cm (d) Data inadequate 
(e) None of these 

3, A towel, when bleached, was found to have lost 20% of its length and 10% ofits breadth. The percentage 
of decrease in area is: 
(a) 10% (b) 10.08% (c) 20% (d) 28% 

4, A typist uses a sheet measuring 20 cm by 30 cm lengthwise, Ifa margin of 2 cm is lefton each side and 
a3 cm margin on top and bottom, then per cent of the page used for typing is: 
(a) 40 (b) 60 (c) 64 (d) 72 

5, Apark square in shape has a 3 metre wide road inside it running along its sides. The area occupied by the 
road is 1764 square metres. What is the perimeter along the outer edge of the road? 
(a) 576m (6) 600m (c) 640m (d) None of these 

6, The base of a triangle is 15 cm and height is 12 cm. The height of another triangle of double the area 
having the base 20 cm is: . 
(a) 8cm (6) 9cm (c) 12.5cm (d) 18cm 

1, The area of a triangle is 216 cm? and its sides are in the ratio 3 : 4 : 5. The perimeter of the triangle is: 
(a) 6cm (b) 12cm (c) 72cm (d) 36cm 

8, Ifthe perimeter of an isosceles right triangle is (6 + 3/2) m, then the area of the triangle is: 
(a) 4.5 m? (b) 5.4m? (c) 9m (2) 81m 

9, Ifthe area of a square with side a is equal to the area of a triangle with base a, then the altitude of the 
triangle is: 


a 

@5 () a (©) 2a (ad) 4a 

10, An equilateral triangle is described on the diagonal of a square. What is the ratio of the area of the 
triangle to that of the square? ... 
(@) 2:3 (6) 4:8 () 3:2 @) 3:4 

I, A triangle and a parallelogram are constructed on the same base such that their areas are equal. If the 
altitude of the parallelogram is 100 m, then the altitude of the triangle is: 
(@) 10/2 m (b) 100m (c) 1002 m (d) 200m 

12, The area of a rhombus is 150 cm”. The length of one of its diagonals is 10 cm. The length of the other 
diagonal is: ’ 

| (a) 25cm (b) 30 cm (c) 35cm (d) 40cm 

3, Each side of a rhombus is 26 cm and one of its diagonals is 48 cm long. The area of the rhombus is: 
(a) 240 cm? ~~ (b) 300 cm? (c) 360 cm? (d) 480 cm? 


a aN 
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14. The area ofa field in the shape of a trapezium mea 1440 m?, The sane oe distance be 
its parallel sides is 24 m. If the ratio of the parallel sides is 5 : 3, the length of the longer paralle| gi 
(a) 45m (b) 60m (0..J5 00 bas dant of} @) 120m _ 
15. ABCD is a parallelogram and P is mid-point of AB. Ifar (APCD) = 36 cm’, © 
then ar (AABC) is: 
(a) 36 cm? POs (b) 48cm? mm 
3)<(c):24,0m2.s sacsmeess hit 1 hes en) None ofthese 


Jeng 


wey 
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Summary of Key Facts 
(ii) Perimeter = 2(Length + Breadth) 


1. (@) Area ofa rectangle = Length x Breadth 
Area 
Ar —— | Diagonal = J (Length)’+ (Breadth)” 


2 _ _Area_ - 
(iii) Length Breadth’ Breadth Length’ 
Area of four walls of a room = 2(Length + Breadth) * Height 


2. () 
(ii) Diagonal of a room = (Length)? +(Breadth)’ +(Height)’ 


1 i E 
Area of a square = (Side)? = 2 (Diagonal)? _(ii) Perimeter = 4 x Side 
(iv) Diagonal of a square = Side /2 


3. () 


(iii) Side of a square = Area 
Area of a parallelogram = Base x Height (i.e., corresponding altitude) 


4. () 
Area Hei ieee — 
Base of the parallelogram = Height’ Height of the parallelogram = 7: 
1 
5. (i) Area ofa triangle = 2 x Base x Altitude (or Height) 
2 x Area 


(ii) Base of a triangle = aT (iii) Height (Altitude) of a triangle = a 


(iv) Area ofa triangle = Js(s-ay(s—b)(s—c), where a, b, c are the lengths of the sides and 


atbt+ec 


2 


s = semi-perimeter = 


(v) Area of an equilateral triangle = oa x Side’. 


1 
6. Area of a rhombus = 2 x Product of diagonals. 


1 
7. (i) Area ofa trapezium = ao (Sum of parallel sides) x Distance between them 


eas of Rectilinear Figures 
Ar 


xhx(b, +5) where h= height and 6,, b, are the two bases (parallel sides) 


Ni 


2x Area 2x Area 
; h = ce >. 
(ii) Height (A) sum of parallel sides b +b, 


: 2xArea 2x Area 
of parallel sides (b, + re 
aie a) Height _h 


MENTAL MATHS 


Find the area of > 


1. A parallelogram whose base is 8 cm and the comesponding altitude Sem. ie. A 
i. A triangle whose base is 7 cm and the corresponding altitude 4 em, my ae 


3, An equilateral triangle of side 8 cm. ‘ : = 
4, A thombus whose diagonals are 8 cm and 5 cm. ve ; 
5, A trapezium whose parallel sides are of length 8 cm and 5 cm and whose height is 4em. a 
“6, Athombus whose perimeter = 40 cm and altitude = 7 cm. ; 
7, The area of a trapezium is 48 cm* and the sum of its parallel sides is 16 cm. Find the 
distance between them. ee 
ind the altitude of a triangle if its area is 48 cm? and base is +7 

: ee ene cm. Find the corresponding | / 

“altitude. ; 
10. ABCD is a square. Find the area of the shaded region. 


iy Circumference of a Circle 


The length of the diameter D is twice the length of the radius r. 


j You can measure the circumference of a circular object by winding a piece of fine 
string round the curved surface of the object exactly once and then measuring the 
length of the string with a metre scale. 


If you measure the circumference of a number of objects and find the value of thé ratio Greumferenee 
ameter ~ 


each case, you will find that the value of 5 is almost the same in each case. This will be between 3.1 ang 3 > 


lar object — 


This constant ratio is named by the Greek letter 1 (pronounced “pi”). 


E 
Ths ae or C=nD=n(2r)=2nr = DOF, 
ie., Circumference = % x diameter 
= 27 x radius 


C=2anr 


@ It has been proved that 7 is not a rational number. Some reasonably useful approximations of n are 34 


ie, 2, 3.14, 3.1416. 


Area of a Circle 
The area of a circle is found by using the formula 


'A = PF or Area = 7 x radius x radius 


| D 
In terms of diameter, area of circle = *( 


Area of a Circular Ring 
Area of the space enclosed between two concentric circles (shaded area) 
=1(R’?-1), 
where R and rare the radii of the outer and inner circle respectively. 


Circumference and Area of a Circle 


Ex. 1. Find the circumference and area of a circle of (a) radius = 21 cm, using 
(6) diameter = 28 cm, using x =3.14 


Sol. (a) Circumference = 2nr = (22221 Jem =132 cm 


Area = tr = (Beara Jem = 1386 cm? 
A 3 28 
(b) Diameter = 28cm => Radius = Zz om= 14cm 


Circumference = 2nr = (2 x 3.14 x 14) cm = 87.92 cm. 
Area = 0° =3.14 x 14 x 14 = 615.44 cm’. 


: 22 
Ex.2. (@ Find the area of a circle whose circumference is 44 cm, % = 7 
@i) Find the circumference of a circle whose area = 12474 cm?? 


DS) 


Sol. (i) Let rbe the radius of the given circle 
22 44x7 
C=2nr »« 44= 5 ct => p= 2xaD om 
“. Area = tr = 2x77 = 154 cm’, 
Gi) Let r be the radius of the circle, then 
220 Ne 12474x7 
A=rr = LAR et P= ea, 
= PrP = 3969 => r= 3969 =63cm. 
“. Circumference = 2nr= 2x 2x63 = = 396 cm. 
Ex, 


is 56 cm? (ake 1-7) 


Sol. Diameter of the wheel (D) = 56 cm 


2 
» Circumference of the wheel = 1D = aes 56 = 176 cm 


Length of the journey = 88 km = 88x1000x100 cm 
Number of times the wheel will rotate in covering the above journey 


_ 88x1000x100 


= 50,000. 
176. 


Sol. Circumference of the semi-circular protractor 


-l p= 1,22, 77cm qitee =11 cm 
2 Dik 7 


Perimeter of the protractor = Its circumference + diameter 


=(11+7)cm=18 cm. 


Ex. 4. The diameter of a semi-circular protractor is 7 cm. Find its perimeter. [* 


8 


3. How many times will the wheel of. a car rotate in a journey of 88 km if the diameter of the wheel 


382 


Ex. 5. 


Sol. 


Ex. 6. 


Sol. 


Ex. 7. 


Sol. 


Ex. 8. 


Sol. 
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A piece of wire is bent in the shape of an equilateral triangle of each side 6.6 cm, J, a 
form a circular ring, What is the diameter of the ring ? ~ 5 Febeng 
.. Each side of the equilateral triangle = 6.6 cm ith ~\ 


~. Perimeter of the equilateral triangle 
= 3x 6.6cm= 19.8 cm 


Circumference of the circular ring = Perimeter of the triangle B 
22 22. ,_ 198 8.8 on 
ie., nxd =198 > —d=198 > 7xd=77 ¢ 
7 7 10 
198 7 63 
= —x— cm=— =63cm 
d= 9 oe woe 
Hence, the diameter of the ring = 6.3 cm. 
ong the edge. A man walks around the outer 


he makes a full round. What is the radius Re of 
of th 


A circular pond has a 90 cm wide footpath al 
le 


the footpath with 66 cm long steps. In 400 steps, 
pond? 


Circumference of the outer edge = 66 x 400 
= 26400 cm 


22 
26400 = tt r 


= p= ZAROXT _ 420m 
2x22 
Radius of the outer edge = 4200 cm 
Radius of the pond = Radius of the outer edge 
— Width of the path 


= 4200 cm—90 cm 


We know that C = 2nr 
Man completes 


one found in 499 
steps n 400 


110 
=4110em= <7 ~= 411m, 
A copper wire when bent in the form of a square encloses an area of 121 cm’. If the same wire is 
bent in the form of a circle, find the area of the circle. 


Area of the square = 121 cm’. 


One side of the square = 121 = 11cm 
Length of the wire = perimeter of the square = 4 x 11 = 44 cm 


Circumference of the circle = 
44x7 


22 rs 
2nr=44 or or ae > Ny 


2 
Area of the circle = ™r° =Sx7x1 = 154 cm’. 
From a rectangular metal sheet of sides 30 cm and 40 cm, a circula: 


off. Find the area of the remaining sheet. 
Given : Sides of the rectangular metal sheet are 30 cm and 40 cm. 


r sheet as big as possible, is cut 


Area of rectangular metal sheet = 30 cm x 40 cm 
= 1200 cm’ 


Diameter of the biggest circular sheet that can be cut off from the 


rectangular sheet = 30 cm 


ee, 


circumference and Area of a Circle 


arta 30 
Radius of this circular sheet = i 15cm 


.. Area of the circular sheet = nr = 2 x 15 x 15 cm?= 4950 cm? = 707.14 cm’, 


7 
~. Area of the remaining sheet = 1200 cm? — 707.14 cm? = 492.86 cm’. 


A 7 m wide path is to be constructed all around, and outside a circular garden of diameter 112 m. 
Find the cost of constructing the path at 2 50 per square metre. 


Ex. 9. 


a A 1 
Sol. Radius of inner circle = 3 =56m 


Radius of outer circle = 56+7=63 m 


Area of path = Area of outer circle — Area of inner circle Fe 
aa 


= x 63? — 1 x 56? = 1(63* — 56") = 2 (63+ 5663-56) 


2 x119%7 = 22x119=2618 m2 


Cost of constructing the path = 2 ( 2618 x 50) = = 130900. 


Ex. 10.A horse is tied to a pole fixed at one corner of a 30 m x 30 m square field of grass, by means of 10 m 
long rope. Find 


@ the area of that part of the field in which the horse can graze 
(ii) the increase in the grazing area if the rope were 20 m long instead of being 10 m long. 


(iii) What will be the area in @ if the pole were fixed on a side, somewhere near the middle. 
Sol. (¢) The horse can graze in a quarter of the circular field of radius 10 cm, because the length of the rope 
is 10 m. 
; 5 Mreala 2 Hip 


7 1 
*. Required area -= q* (Area of a circle with radius 10 m) 


it ovteua! 314 2 
= —X(mX10°) =—x(3.14x100) = — = 78.5 
a ( ) 4 ( ) 4 m 


(ii) Now, the rope is of length 20m, «. radius = 20 m 
Area of the field in which the horse can now graze 


z 3X(Wx207) = 2%3.14x400= 314 a 


“. Increase in grazing area = 314 m?— 78.5 m? = 235.52 

(iii) In this case, the horse 'is tied to a pole fixed on the side of the field, som! 
near its middle. The area which the horse can graze is in the form of a 

semi-circle with radius 10 m (the length of the rope) 


Teas. a at 
r = —mr =—(3.14x10") =—x3.14x100 
Required area = a a x10") 2 


x314=157 mm’. 


di ~~ 
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1. Find the circumference and area of a circle of : 
(i) radius = 10.5 cm (ii) radius = 35 cm 


(iii) diameter =9.8.cm (iv) diameter < 56 
Cm 


5 22 
2. Taking x = =, find the diameter of the circle whose, 


7 ’ 
(i) circumference = 61.6 cm (ii) area = 154 cm’, 
1 3. The circumference of a flower bed is 88 cm. Find its area, g ai 


4. The ratio of the radii of two wheels is 3 : 4. What is the ratio of their circumferences? 
5. A wire is in the form of a circle of radius 42 cm. It is bent into a square. Find the side of the sq 


od 


6. In the adjoining figure, the radius is 3.5 cm. Find the perimeter of the quarter of the 


circle. [tHen=2) 
7 3.5 cm 


7. Find the perimeter of the following shapes to 1 d.p. Take 7 = 3.14. 


(i) (ii) (iii) (iv) : 
: Bi} i : 
t a t Px 
5 m } im 
6cm { 
= TAN = 


—11m — 


[atem= 2 in Q. 8-1 1} 
8. The diameter of a bicycle wheel is 28 cm. What distance will it cover in 100 revolutions? 
j 9. ‘The radius of a circular field is 24.5 m. Find the distance run by a boy in making 4 complete tums, 


10. The radius of a racing ground is 280 m. How many rounds will one have to make in running a distance 

_ of 17.6 km? 

A wheel, 14 cm in diameter, makes 3000 revolutions per minute. Find its speed in m/sec. 

The circumference of the front wheel of a car is 10 dm and that of the hind wheel in 16 dm. How many 

revolutions more will the first wheel make than the second in covering a distance of 96 km? 
circular road runs round a circular ground if the difference between the circumferences of the outer 

le and the inner circle is 66 metres, find the width of the road. 


“ind the perimeter of the cut out portion. ( Take n for 4 
7 Fig. Q. 14 


circumference and Area of a Circle 385 
OOOO 


15. The area of a circle is 15400 m*. Find its circumference. (Take x= =z 
7 


16. Find the area of each shape correct to 1 d.p. (Use 3.14 for x) 
@ (i) 22 


‘a 


— 4em — 


Fig. Q. 16 
17. Find the shaded area correct to 1 d.p. (m = 3.14). 


Sve 
pe 


+—5cm— 


——10 cm ———> 


Fig. Q. 17 Fig, Q. 18 


18. Covers for cans are stamped out of sheets of metal. How many Square centimetres of waste material are 
there when the covers are cut from a square 5 cm wide ? (Use 3.14 for m) 


19. The radius of a circular field is 20 m. Inside it runs a path 5 m wide all around. Find the area of the path. 
22 

Take t=— 

ae 


20. A road 3.5 m wide surrounds a circular plot whose circumference is 44 m. Find the cost of paving the 


road at ~ 20 per m?. Gas 


21. A sheet of metal has dimensions 56 cm by 33 cm. It is melted down and recast into discs of the same 
thickness and radius 7 cm. How many discs will be cast 2 


La 


Fig. Q.21 Fig. Q, 22 
22. The total area of two equal circles in the figure is 308 cm?. Find the perimeter of the rectangle. 


el a 
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ure shows a circular path enclosed by two concentric ¢ 


23. The shaded portion in the given fig . : ; ; itcles 
outer Bet erence of the path is 88 cm and the uniform width of the path is 3.5 cm; fing the are a ; 
path. 


ERE pees 


Fig. Q. 24 


|24. The area enclosed between two concentric circles is 1386 cm”. If the radius of the inner Circle jg 
| Calculate the radius of the outer circle. 

{Multiple Choice Questions oe 

125. The area of a circle of radius 5 is numerically what per cent of its circumference? 

a) 200 (b) 225 (c) 240 (d) 250 

circle and a rectangle have the same perimeter. The sides of the rectangle are 18 cm and 26 cm. Whar | 
; the area of the circle? 4 
) 88 cm? (b) 154 cm? (c) 1250 cm? (d) cannot be determined Ie 
(€) None of these 

he radius of a circle is increased by 75%, then its circumference will increase by: 
(b)50% (0) 15% (d) 100% 
0 round a circular path 8 times in 40 minutes. If the diameter of the circle is increased by 10ti 
al diameter, then the time required by A to go round the new path once, travelling at the «; 


28am 


(c) 50 min 


Challengers 
bent into the shape of a square, then the area of the square is 81 sq cm. When the wire js bent | 
i-circular shape, then the area of the semi-circle will be: ef 
ire (b)44 cm? (c) 77 cm? (d) 154 cm? 
lateral triangle, a square and a circle have equal perimeters. If T denotes the area of the triangle, 
of the square and C, the area of the circle, then ey 


Cc (b)T<C<S ()T<S<C 


£ 


C<S<T 


a ® 
Chapter Wrap Up 


Summary of Key Facts 


td = 2r units 
e (C) = n x diameter = md = 2mr units 


ce and Area of a Circle ‘ii 


erimeter of a semi-circle of radius r = nr 4 2, 
4. F _meter of a quadrant of a circle of radius r 
p 

Area © 
: , of a quadrant of circle of radius r= on, 


=m 
“2 +2r. 


f a semi-circle of radius r ain? 
6 


4, Are 
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d the circumference of a circle whose 
yin 


22 
1. diameter is 14cm (x=) 


, _ 22 
radius is 21 cm ee om é 


cm (1 = 3.14) 


2. 
4 diameter is 10 


find the area of a circle whose 


22 rats 
4, radius is 7 cm [=F] eae 
ae 
5, radius is 10 em (n=3.14). si 
6. What is the radius of a circle whose area is 25 7. 
7, The circumference of a circle is 4mr. Find its area. 
g, What is the area of a quadrant of a circle of radius 2r. 
9, A water sprinkler in a field sprays water as far as 7 cm in all directions. 
Find the length of the outer edge of wet grass. 
10, Find the area of the shaded portion. 


a 


Seem f 
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Area of Solids ‘| | 


A cuboid is a rectangular solid. 


A brick, a book, a match box and an almirah all are the forms of 

cuboid. 

The figure here shows a cuboid having vertices A, B, C, D, E, F, 

_ Gand H. It has six faces which are the rectangles ABCD, EFGH, 
CDHG, ABFE, ADHE and BCGF. It has twelve edges which are the 

he segments AB, BC, CD, DH, HG, GC, GF, AE, DA, HE, BF and 
F. The vertices A, B, F, E, D, C, G, F, H are its corners. 

ube 

A cube is a rectangular solid whose all sides are equal. 


A chalk-box, adie, a packing case having all sides equal, a room measuring 
n x 4m x 4 m all are in the form of a cube. The figure at the right shows a 


be whose six faces are the squares ABCD, CDEF, EFGH, ABGH, BCFG 
id ADEH. 


Its sides are AB, BC, CD, DE, EF, FG, GH, HA, AD, HE, BG and CF 


ch are all congruent line segments. Cube is a special case of a cuboid 
ere /=b=h, 


: wih 
Volume of a Solid 


The capacity of a solid is called its volume and is measured in cm} (cubic centimetres) op 
cubic metres) 


om 


© Cuboid 


(000 mm? = 1 cm*; 1 litre = 1 dm? = 1000 em? 
)em* = 1 dm’; 1 mL = | cm’ 
00 dm? or 10°cm?=1 m’; 1 kL = 1000 = 10°cm’. ana 
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a a. 7° = aco oo a arr 
3. Formulae 

Cuboid : Length = /units, breadth = 4 units, height = 

- Volume = (/x 6x A) cubic units 

. Diagonal of the cuboid = V/*? + 6? + A? units 

- Total Surface Area = 2 (/b + bh + /A) sq units 


4. Lateral Surface Area or Area of 4 walls of a room = 2 (/+ 5) x Asq units 
Cube : each edge = a units 


A units 


wn = 


1. Volume = 2 cubic units 2. Diagonal of the cube = a /3 units 
3. Total Surface Area = 6 2 sq units 4. Lateral Surface Area = 4 # sq units 


solved Examples 


Ex. 1. Find the volume, total surface area and lateral surface area of a cuboid whose dimensions are 
length = 10 cm, breadth = 12 cm and height = 15 cm. 


Sol. Given : Z=10cm, b= 12cm,h=15cm 
Volume of the cuboid = (/ x b x h) cubic units = (10 x 12 x 15) cm? = 1800 cm? 
Total Surface Area of the cuboid = 2(/b + bh + /h) sq units 
=2( 10x 12+ 12x 15 + 10 x 15) cm? 
= 2(120 + 180 + 150) cm?= 2(450) cm?= 900 cm? 
Lateral Surface Area of the cuboid = 2(/ + b) x h sq units 
= 2(10 + 12) x 15 cm’ =2 x 22 x 15 cm?= 660 cm’. 


Ex. 2. How many planks each of which is 2 m long, 14 cm broad and 5 cm thick can be prepared from 
a wooden block 8 m long, 70 cm broad and 45 cm thick? 


Sol. Length of the wooden block = 8 m = 800 cm, breadth = 70 cm, thickness = 45 cm. 
+, Volume of the wooden block = (800 x 70 x 45) cm’. 


Length of the plank = 2 m = 200 cm, breadth = 14 cm, thickness = 5 cm. 
Volume of one plank = (200 x 14 x 5) cm’. 


Volume of the wooden block  (800x70x45) 


ber of planks = ——————_—_—————-. = ———_—— = ]J8 
aun P Volume of one plank (200x14x5) 
Ex. 3. A cuboid has a total surface area of 55 m’ and its lateral surface area is 27 m*. Find the area of its 
base. : 


Sol. Total surface area of a cuboid = 2(Area of its base) + Lateral Surface Area 
+, 55 m? =2 ( Area of base ) + 27 m? 


= 2( Area of base) = 55 m?- 27 m’ = 28 m? 


28 > 
= Areaofbase= [mM = 14 m’. 
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Ex. 4, The outer dimensions of a closed wooden box are 14 cm by 10 cm by 8 cm. Thickness of tt 
cm. Find the total cost of wood required to make the box if 1 cm? of wood costs % 2.50. Wood ig ls 


Sol. External dimensions of the box are : 
Length = 14 cm, Breadth = 10 cm, Height=8 cm. 
External Volume of the box = (14 x 10 x 8) cm? = 1120 cm’. 


Thickness of wood = 1.5 cm. 


Internal dimension are 
Length = 14—3=]] cm, Breadth= 10—3=7 cm, Height = 8-3 =5cm. 


Internal Volume = (11 x 7x5) cm? = 385 cm’ 
Volume of wood = External Volume — Internal Volume = 1120 cm* — 385 cm3 = 735 cm? 


<. Total cost of wood required to make the box =< (735 x 2.50) = 1837.50. 
Ex. 5. Find the volume, total surface area and length of the diagonal of a cube whose edge is 12 
(Given J3 = 1.732 approx) ome 
Sol. Volume of a cube = (side) cubic units = (1.2) ? m3 = 1.728 m* 
Total Surface Area = 6 x (side)? sq. units = 6 x (1.2)? m? = 6 x 1.44 m’ = 8.64 m? 


Length of diagonal = (side) /3 units = 1.2 x J3 units = 1.2 x 1.732 = 2.0784 units 


= 2.08 m (correct to 2 d.p) 
6. Three cuboids of dimensions 2 cm x 5 cm x 7 cm, 4 cm x 4 cm x 5 em and 2 cm x 3 cm x 11 cm, are 


melted and a cube is formed. Find the side of the cube. 


‘ol. Total volume of the three cuboids 
= (2x5x7) cm? + (4x4x5)cm’ + (2x3x11) cm’ = 70 cm? + 80 cm’ + 66 cm’ = 216 cm? 


. Volume of the cube formed = 216 cm? 
Let a cm be length of the side of the cube so formed. 


Then a?=216 cm? = a= 3/216 cm=6cm 
Length of one side of the cube = 6 cm. 


- EXERCISE 36 — 
Find the surface area and volume of a cuboid whose dimensions are 
(@3m,4mand5m_ (ii) 36m, 12 mand1 m (iii) 12 cm, 16 cm and 8 cm 
the surface area and volume of a cube whose edge is (i) 8 cm (ii) 4 m. 
2 
surface area of a cube is og m7*. Find the volume of the cube. 


: Fase: onl) iver S 
. (a) Express (i) 2.5 m’ in cm’ and (ii) 30 000 cm® in m?. 


.' | : 
b) Find the volume of a tank 1 m long, 7m wide and 75 cm deep in m*. 
is the area of the cardboard needed to make a rectangular box 12 cm long, 8 cm wide and 6m 


am 9 m long, 50 cm wide, and 20 cm deep is made of wood which weighs 30 kg per m? ; find the 


the beam. 
of a petrol tin measures 25 cm by 25 cm. It is 36 cm high. How many litres of petrol will it 


lled to 6 cm from top? 
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volume and. Surtsee, Meni Seiaemem ee 


8. How many match-boxes 50 mm by 40 mm by 25 mm can be picked into a carton ; m by 40 cm by 
25 cm ? 


9. A stack of bricks is 4.5 m long, 6.75 m wide, and 5.4 m high. If each brick is 18 em x 9 em x 6 cm, find 
the number of such bricks in this stack. 


10. Find in tonnes the weight of water which a tank 8 m long, 7 m wide and 5 m deep will hold if 1 litre of 
water weighs | kg. (1 tonne = 1000 kg) 


41. Find the length of the side of a cube which has a volume equal to half that of a box 10 cm x 4 cm x 
3.2 cm. 


12. A metal cube of 9 cm is melted and formed into three smaller cubes. If the edge of two smaller cubes are 
1 cm and 6 cm, find the side of the third smaller cube. 


43. The whole surface of a rectangular block is 846 cm2. Find the length , breadth and height if these 
dimensions are proportional to5:4:3. 


14. 50 students sit in a class room. Each student requires 9 m? on floor and 108 m? in space. If the length of 
the room is 25 m, find the breadth and height of the room. 


15. The outer dimension of a closed wooden box are 42 cm x 30 cm x 27 cm. If the thickness of the wood 
is 1 cm, find the capacity of the box. 
16. The dimensions of a room are 12.5 m by 9m by 7 m. There are 2 doors and 3 windows in the room. Each 


door measures 2.4 m by 1.5 m and each window 1.4 m by 1.2 m. Find the cost of painting the walls at 
= 3.50 per square metre. 


17. Find the volume of a cube (in m*) whose diagonal is 6 m. 
18. A rectangular water reservoir is 11 m by 4 m at the base. Water flows into it at the rate of 16 m per 
second through a pipe having a cross-section 7.7 cm x 2 cm. Find the height to which the water will rise 
in the reservoir in 30 minutes. 
[Hint : Volume of water flowing in 30 mins..= (0.077 x 0.02 x 16 x 60 x 30) m* 
Volume of water 

Area ] 
19. The length of a cold storage is double its breadth. Its height is 3 metres. The area of its four walls 
(including doors) is 108 m*. Find its volume. 
A field is 200 m long and 120 m wide. A plot (outside the field ) 60 m long and 50 m wide is dug to a 
depth of 12 m and the earth taken out from the plot is spread evenly in the field. By how much is the 
level of field raised? 


Area of base = (11 x 4) m? Ax Height = 


20 


volume of the earth dug out 
Area of field } 

21. A box is tightly packed with tins of soft drink of the same size. These tins are arranged in 2 layers 

contains 3 rows of 5 tins as shown. If the diameter of each tin is 6 cm and it is 12 cm high, find the 

volume of the box. 


[Hint : Level of field raised = 


[Hint : Length = 6 x 5 = 30 cm, Breadth = 6 x 3 = 18 cm, Height = 12 x 2 (being 2 layers ) = 24 cm] 
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Multiple Choice Questions 
22. The three co-terminous edges of a cuboid are 36, 75 and 80 cm respectively. The edge of the ne of 


same volume will be : 

(a) 60cm (b) 55cm (c) 50cm (@) 65.cm ‘aad 
23. If the volume of a cube is 729 cm®, then its surface area will be a 

(a) 486 cm? (b) 476 cm? (c) 466 cm? (d) 456 cm? bi 
24. The edges of a cuboid are in the ratio 1: 2:3 and its surface area is 88 cm?. The volume of the a ubo i 

(a) 120 cm? (b) 64 cm? (c) 48 cm’ (d) 24 cm? ts 
25. Ina shower, 5 cm of rain falls. The volume of water that falls on 2 hectares of land is: 

(a) 100 m3 (b) 1000 m? (c) 2000 m* (d) None of these 


26. 500 men took dip ina tank which is 80 m long, 50m broad. What is the rise in water level] ies ay 


displacement of water by a man is 4 m’. 
~ (a) 40 cm (b) 500 cm 


(c) 50cm (d) None of these 


Chapter Wrap Up 


Summary of Key Facts 


Jume of a cuboid = (1xbxh) cubic units. 

Yolume of a cube = a3 cubic units. 

fotal surface area of a cuboid = 2(/h+bh + 1b) square units. 

‘tal surface area of a cube = 6a? square units. 

surface area of a cuboid (Area of 4 walls of a room)= 2(1+b)xh square units. 


ral surface area of a cube = 4a” square units. 


be 


oreo Seen Ae Ais 


volume and Surface Area of Solids 
volume and Surface Area of Solids —“‘“NNC*tC(;SOS 


6. Find the surface area 
. Aroomis 10 m long, 
requires 8 m? of spa 
. A container is 100 c 

1000 cm?= 1 litre. 


UNIT REVIEW - VI 
. The length and breadth of a rectangular field are in the ratio 4 : 3. If the area of the field is 5292 m?, find 
the cost of fencing the field at = 4 per metre. 
The length of a rectangle is 30 cm and its diagonal is 34 cm. Find the breadth and area of the rectangle. 


. The perimeters of two squares are 256 cm and 192 cm. Find the perimeter of a square whose area is 
equal to sum of the areas of these two squares. 


.. A room is 38 m long and 32 m broad. Allowing 60 m? for doors and windows, the cost of repairing the 
walls at the rate of € 7.20 is F 4608. Find the height of the hall. 


. A square field has an area of 7.29 ares. Find the cost of putting a fence around it at the rate of 
= 10.50 per metre. 


[Hint : 1 Are = 100 m?]. 

. Find in hectares the area of a triangular field with base = 1210 m and height = 800 m. 
[Hint : 10000 m?= 1 hectare] 
Find the area of a triangle whose sides are : 


(a) 17 m, 25 m, 26m (b) equilateral triangle of side 12 cm (/3 =1.732) 


. The sides of a triangle are 25cm, 39 cm and 56 cm. Find the altitude to the longest side. 

. Find the area of a right-angled triangle with hypotenuse 26 cm and base = 10 cm. 

. The base of an isosceles triangle is 12 cm and its perimeter is 32 cm. Find its area. 
Find the area of the shaded region in the given figure. 


r] 


The base of a parallelogram is three times its height. If the area is 867 cm?, find the base and height of the 
parallelogram. 
Find the area of a rhombus having each side = 15 cm and one of whose diagonals is 24 cm. 
Two sides of a parallelogram are 22 cm and 25 cm. If the altitude corresponding to side 22 cm is 15cm, 
find the attitude corresponding to the other side. 

. The area of a trapezium is 460 cm?. The lengths of the parallel sides are respectively 22 cm and 24cm. 
Find the distance between them. 
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. If the perimeter of a trapezium is 64cm, its non-parallel sides are equal to 12 cm each and its altitude is 10cm, 
find the area of the trapezium. 

. The area of a trapezium is 164 cm? and its height is 8 cm. If one side is 5 more than 2 times the other side, find 
the two parallel sides. 

. Find the area enclosed by the given figure as the sum of the areas of a rectangle and a trapezium. 


Ds=—/acm ——> 


Pe hs 


— 


hk SEE 


Pe 


— 13 em——_—> 


Fig. Q.19 
. In the above figure AB || DC and DA 1 AB.Given, DC=7cm, CB = 10cm and AB= 13 cm., find the area 
of the trapezium ABCD. 
LA bicycle wheel makes 5,000 revolutions in moving 11 km. Find the diameter of the wheel. ee T= 7 
Find 


e circumference of a circular plot is 220 m. A 15 m wide concrete track runs around outside the plof. Fi 


| 22 
the area of the track. [us t= #| 


e sum of the radii of two circles is 140 cm and the difference of their circumference 
88 cm. Find the diameters of the circles. 
it: 7r,+7,= 140; 2n7,— 2mr,= 88) 


Data Handling 


FREQUENCY DISTRIBUTION 


pata shown at the righ : 
The test scores € right are those obtained by 10 
dents in each of the two tests given in a mathematics course. | Pradeep 
stu 2 marks have been arranged in tables in such a way that Shekhar 
ae ver information we may wish to obtain about these tests may Ranjan 
He obtained easily. WS et such a collection of facts a set of data. Amit 86 
gach member of a set of data is called a datum. Ralest 720 
(pata js plural of datum) Sunil 91 
A collection of numerical facts about objects or Vinod 96 
events is called data. Harish 70 
Statistics is the science of collecting, organising and Asha 
analyzing sets of data in order to reveal information. Rekha 


EXERCISE 37 (A) 


1, The following is a listing of the names, heights, and weights of five boys in a seventh-grade basket- 
ball team 


Devendra 167 cm, 66 kg; Narendra 160 cm, 61 kg; Sanjay 165 cm, 65 kg; Piyush 175 cm, 68 kg; 
Girish 155 cm, 60 kg 


Organise these data as follows : 


(a) Ascending order of heights (b) Ascending order of weights, (c) Alphabetical order. 
2. Some Particulars of four pupils are shown below : 


Pawan’s height is 155 cm. 
He is 12-years-old. 

He weighs 48 kg. j 
His hobby is stamp-collecting, 


Hema’s height is 140. cm. 
She is 14-years-old. 

' She weighs 45 kg. 

Her hobby is gardening. 
Vivek’s height is 145 cm. 
He is | 1-years-old. 

He weighs 42 kg. oh 
His hobby is painting. 


Shyam’s height is 158 cm. 
_ He is 13-years-old. 

He weighs 46 kg. 

’ His hobby is photography. 


TS 


Frequency 
~~" The marks scored by 35 students in a Mathematics test were as under : 
60, 65, 100, 70, 85, 75, 95, 90, 65, 70, 80, 95, 70, 75, 75, 70, 80, 80, 
70, 75, 85, 85, 70, 90, 75, 75, 80, 80, 85, 85, 90, 75, 75, 80, 80. 
As in the above case, it often happens that some scores or measures occur more than once in a set Of data. 


he score of 75 occurs 8 times in the set above, therefore its Tally 


iency is 8. What is the frequency of ascore of 65? of 80 ? of 95 ? 


may be important to know the frequency of each score ina set. A 
yenient way to determine the frequency of each score by 
ting a frequency table is shown at the right. 

a table is called a frequency distribution. The column of 
ks is not necessary, but is a convenient way to determine the 
y of each score. How many students took the test? Notice that 
of the frequencies is the same number as the number of 


ence between the greatest and the least values 


of observations, in a set of ¢ 


seie: ; 
ahha 


| th range of the set of data. 


‘Thus the range of the set of data given above is 100 — 60 = 40. 
l. The scores ( out of 100) obtained by 33 students in a Mathematics test are, 70, 49, 85, 59, 85, 49, 
74, 84, 49, 67, 59, 67, 65, 72, 65, 67, 70, 67, 84, 67, 70, 72, 82, 72, 74, 70, 67, 67, 65, 59, 65, 70, 70, 
Prepare a frequency table for the above scores. 

ging the data in ascending order, we have 

49, 59, 59, 59, 65, 65, 65, 65, 67, 67, 67, 67, 67, 67, 67, 70, 70, 70, 70, 70, 70, 72, 72, 72, 74, 74, 
84, 85, 85, counting how many times a particular score occurs, e.g., the score 49 occurs 3 times, 


{59 [65 | 67 | 70 | 72 | 74 [82 | a4 [85 | 
SL OR Ee 


the ages of 25 students of a class in a school. Prepare a frequency distribution. 

13, 15, 16, 12, 15, 13, 16, 14, 12, 13, 15, 16, 12, 15, 16, 14, 12, 16, 13, 15, 14, 12" | 

g, We use tally marks and prepare the frequency table as given below. We make bundles of 
y Crossing the four tally marks by the fifth one. 
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EXERCISE 37 (B) 
write true or false. Use the following frequency table : 


rage [8 eS ie 8] 8] 

Frequency 3 [2 | 7 [2 [aoe fb 

(j) The frequency of 19is 1; (ii) The frequency of 14 is 3. (iii)17 has the lowest frequency: 

(iv) 16 has a frequency of 2; (v) 15 has the highest frequency _(vi) The frequency of 13 is 3. 
_ Make a frequency distribution for the given data. 

15, 14, 11, 16, 12, 17, 15, 15, 18, 16, 13, 12, 14, 16, 15, 18, 16, 15, 14, 13. 
_ A total of 20 patients admitted to a hospital have blood sugar levels as given below : 

67, 69, 74, 73, 70, 70, 71, 67, 73, 74, 73, 75, 69, 72, 70, 70, 72, 70, 73, 74. Make a frequency table. 
|. The marks obtained by 30 students of a class in a test out of 10 marks are as follows : 

4, 6, 5, 1, 5, 4, 3, 6, 8, 10, 7, 1, 8, 5, 4, 9, 7, 10, 3, 2, 4, 5, 3, 6, 7, 8, 4, 10, 3, 9. 

Make a frequency distribution table for the above data. Use the table to find : 

(i) The number of students passed, if the minimum pass marks are 40%. 

(ii) How many students failed ? 

(iii) How many students secured the highest marks? 

(iv) How many students secured more than 60% marks? 

[Hint : Pass marks = 40% of 10 = 4, 60% of 10 = 6]. 

The weight (in kg) of 30 students of a class are 50, 49, 45, 49, 49, 50, 50, 54, 55, 44, 44, 42, 44, 56, 57, 

49, 49, 42, 41, 50, 50, 50, 57, 45, 45, 45, 50, 54, 43 and.49. 

Prepare a frequency table for the above data and answer the following questions : 

(i) What is the least weight 2 

(ii) Find the number of students having the least weight in the above data. 

(iii) Find the number of students having the maximum weight in the above data. 

(iv) Which weight do the maximum number of students have ? 

The value of 7 upto 50 decimal places is given below : 

3.1415926535 8979323846 2643383279 - 50288841971 6939937510 

Write the frequencies of the following digits in the decimal part of the aboye number : 

(2 (ii) 3 (iii) 5 (iv) 6 (9 (vi) 1 
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Introduction 

The idea of an arithmetic average or mean is n 
“My average in tests is 70%”. 
“Tendulkar averaged 63 runs in the test series”. 
“The average speed during the trip was 65 km per hour”. 
What does each of the above statements mean? An average of 76% on tests means that while some marks We 


higher and some were lower, 
score 63 runs in any inning. However, 


ot new to you. You have probably heard such Statements 
as; 


the scores on tests clustered around a score of 76%. Tendulkar most likely dig Te 
the runs made probably grouped themselves around 63. If the average 
e 


above 65 


at times it was less than 65 and, at other times it was 


ilometres per hour. The speed was usually about 65 kilometres per hour. 


' Suppose Pradeep was practising for the pole vaulting event in the 
annual athletic meet. He made vaults of the following heights. 

3.2 m, 3.3 m, 3.2 m, 3.3 m, 3.6 m, 3.3 m, and 3.2 m. His coach 
calculated the average height for the 7 vaults by adding the heights and 
dividing by the number of heights. The sum of the heights = 23.1 m. The 
mean is 23.1 +7 or 3.3 m. 

The arithmetic mean of a set of data is found out by dividing 
the sum of all the data by the total number of data. If we 
denote the arithmetic mean by ¥ (read “x bar”) 

-_ _ Sum ofalldata 
Then, * = Number of data 
The mean is also called the “average”, 


Ex. 1. Find the arithmetic mean of the numbers 3, 0, -1, 7, 11. 
Sol. The list has 5 entries. Therefore, x = woo = = =4, 
Ex. 2. The heights of 10 girls were measured in cm and the results were as follows : 
143, 148, 135, 150, 128, 139, 149, 146, 151, 132 
(i) What is the height of the tallest girl ? 
(ii) What is the height of the shortest girl? 
(iii) What is the range of the data? 
(iv) Find the mean height. 
(v) How many girls are there whose heights are less than the mean height? 
Sol. Heights in ascending order are : 
128, 132, 135, 139, 143, 146, 148, 149, 150, 151. 
(i) Height of the tallest girl = 151 cm 
(ii) Height of the shortest girl = 128 cm. 
(iii) Range of the data = 151 cm — 128 cm = 23 cm. 
(iv) Total sum of given heights = 128 + 132 + 135 + 139 + 143 + 146 + 148 +149 + 150+ 151 
= 1421 cm. 


1421 


Number of girls = 10 .. Mean height = Tk 7 142.1 cm. 


(v) Number of girls whose heights are less than the mean height = 4, 


p™ 3. following time (in minutes) ; 18, 20, 21, 23, 2s, 
@ Find the mean time taken by 


nutes had i 
would have been the mean time? taken only 23 minutes to Songyten the feet. ie 


The time taken by students (in minutes) are 18, 20, 2 ; 
sol. Number of students = 10 ne 


260 
7116" 26 minutes. 
(ii) a of students who took more than mean time, i.e., more than 26 minutes to complete the test 


(jy Mean time = 184204214 23+25425+29431431437 


(iii) Replacing 37 by 23, new mean time 


me 18+20+21+23+425+254+294314+31423 
= t+ 29431431423 


10 
246 


9 24.6 minutes = 24 min, 36 sec. 


Ex.4. The mean of 5 observations is 15. If mean of 
three is 17, then find the third observation. 


Sol. The mean of 5 observations = 15 


the first three observations is 14 and that of the last 


Sum = 75 
Total sum of 5 observations = 5 x 15 = 75 Se Saereer | 
Mean of first 3 observations = 14 ial (ead |[idet al WY ears 
Total sum of first 3 nah =3x 14=42 Sum=42 
Mean of last three observations = 17 Sumas 


Total sum of last three observations = 3 x 17 = 51. 
.. Third observation = 42 +51 — 75 = 93 ~75 = 18. 
Arithmetic Mean of an Ungrouped Frequency Distribution 


_ Sum of the f column 


_ Sum of the fx column ~ 
Me AEE ee 


As dats =a eke where N= xf 


The symbol > is pronounced ‘sigma’ and is used for the phrase ‘the sum off is the frequency. 


Ex. 5. Find the mean of the following distribution : 


ae ee 
Per a aoe as 


400 
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l. Find the mean of the following sets of numbers : 


(a) 4,5, 7,8 (b) 3, 5, 0, 2, 8 
C) 2.5, 2.4, 3.5, 2.8, 2.9, 3.3, 3.6 (d) 6, —2,-1, 0, 1, 2, 5, 9. 


: Find the mean of the first ten prime anheee 


Nisha secured 73, 86, 78 and 75 marks in four tests, What is the least number of points she can secure in 
her next test if she is to have an average of 80 ? 


mean of 5 numbers is 20. If one number is excluded, mean of the remaining numbers becomes 2 
‘ind the excluded number. 


The weights of new born babies (in kg), in a hospital on a particular day are as follows: 
2.3, 2.2, 2.1, 2.7, 2.6, 3.0, 2.5, 2.9, 2.8, 3.1, 2.5, 2.8, 2.7, 2.9, 2.4 


Re €-arrange the weights in ascending order. (ii) Determine the highest weight. 4 
# 
a 


v, 


5 


Determine the lowest weight. (iv) Determine the range. 
How many babies were born on that day? (vi) How many babies weigh below 2.5 ie 
How many babies weigh more than 2.8kg? (viii) How many babies weigh 2.8 kg? 


ter has a mean score of 60 runs in ten innings. Find out how many runs are to be scored in the 
inning to raise the mean score to 62. 


mean of the following distributions. 
: (i)mexmeemel Obe05 50 


feces 8. 10" 15 
ish Test, the marks obtained out of 10 by 50 students are given in the table below : 


ble. pees ei hoeht incm Brand the number of Sepea of each ae pestis the: ‘a 


j { bai ag 
| gives the number of boys of a pera sein ina acl of 50 student Calculate the | 


Bie fe Wig 
| ntroduction 

So far we have talked about ungrouped frequency distributions. If the data extends over a wide range, such 
tables become lengthy and unwieldy. In such cases, statisticians usual] 


¥ condense the data into more usable 
Brouped marks out of 50 awarded to 30 
students. 
3, 5, 8, 15, 25, 30, 16, 7, 35, 40, 49, 40, 30, 15, 14, 21, 23, 22, 25, 
Let us arrange them in the following array, i-e., in ascending order 
1, 3, 5, 7, 8, 8, 9, 11, 14, 14, 15, 15, 15, 16, 21, 22, 23, 25, 25, 27, 29, 39 30. 
43, 49. * 70, 32, 35, 40, 40, 42, 
(Arrangement in ascending or descending order is call 


We can classify these marks into groups or classes 


27, 29, 32, 15, 1,9, 11, 14, 42, 43, 8. 


led an array.) 


as shown in the table given below 


: _ ss uuioes 45-50 Tibn 
The groups 0-5, 5-10 etc. are called the class intervals, 

Each class interval is bounded by two figures which are 
class, for example, are the numbers 0 and 5 and those of 
numbers namely 5 is called the upper limit, and the num 
lower limits of the second class are 10 and 5 Tespectively. 

It may be noted that : 


(i) the upper limit of one class coincides with 
next class, and 


Called the Class 


the second clas g The Clasg . 
ber Ois the lowes > aNd 10, tye ofthe first 


-and soon, iit. Similary tings ie 
; Pper and the 
the lower limit Of the 


(ii) the class 0 and 5 means 0 and less than 5 35-10 means 5 and legs Maths Alen 
than 10, and so on. Here, the upper limit 5 belongs to the next dl included in th... Marks ‘5° 
5-10 and not to the class 0-5. Similar is the case in other clues ae Not 0.5, lis interval 
. Co 4 
Class Size, Class-mark and Class Frequency : RS 
1. The difference between the upper and the lower class limits ; 
interval. For example, in the table, the size of the class interyal " Calleg the 
of 10-15 is 15 — 10 =5, and so on, ~ Sis one th of th 
2. The mid-value of a class-interval is called its class-mark 3 ofS. lis 19 a 
oS Ss, the cl -Js . 
10 — 15 is 1OHIS _25' 155 °SS-may of 
3. The frequency of a class interval is called its class frequen 
interval 0 ~ 5 is 2, of 5 — 10is 5, of 10-15 is 3 and so on?” Ts, theo 
; ass f 
Ue 
Ney of the class 
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X.1. In an examination, 40 boys secured the following marks : 
8, 11, 20, 37, 40, 15, 29, 31, 27, 8, 7, 13, 29, 25, 42, 37, 30, 10, 9, 27, 18, 25, 9, 2, 17, 47,32, 1 

15, 41, 37, 10, 40, 21, 39, 13, 15, 3. ane 
~ Represent the data by a frequency table. 
i’ Arranging the given marks in ascending order, we have 
, 2, 3, 6, 7, 8, 8, 9, 9, 10, 10, 11, 11, 11, 13, 13, 15, 15, 15, 18, 
20, 21, 25, 25, 27, 27, 29, 29, 29, 30, 31, 32, 37, 37, 37, 39, 40, 
40, 41, 42, 47. 
Here, the maximum marks secured = 47, 
The minimum marks secured =2 «*. Range = 47 -2 = 45 


Classes | Tally 


Suppose we want to form 5 classes, then the class interval should be 2. iLe., 9 or roughly 10 
4 as 


we prefer 5 or 10 or 20, etc. Therefore the class intervals are 0-10, 10-20, 20-30, 30-40, 40-59 
"The frequency distribution is as given in the table. : 
Onstruct a frequency distribution table for the following data of the maximum temperature 
"Gin °C) using equal class intervals-one of them being 28 — 30 (30 not included). 

32.5, 30.3, 33.8, 31.0, 28.0, 33.9, 33.3, 32.4, 30.4, 32.6, 34.7, 34.9, 31.6, 35.2, 35.3, 35.5, 36, 
37.0, 34.3, 32.0, 34.0, 34.4, 36.0, 37.3, 38.0, 36.9, 37.0, 36.3, 38.0, 36.7. 
ae ging the given data in ascending order, we have 

28.0, 30.3, 30.4, 31.0, 31.6, 32.0, 32.4, 32.5, 32.6, 33.3, 33.8, 
33.9, 34.0, 34.3, 34.4, 34.7, 34.9, 35.2, 35.3, 35.5, 35.6, 36.0, 
; ‘eat 6.4, 36.7, 36.9, 37.0, 37.0, 37.0, 37.3, 38.0, 38.0. 
highest temperature = 38.0°C, 
e lowest temperature = 28.0°C 
e = 38.0°C — 28.0°C = 10°C 


4, 35.6, 


“ 


Temperature 


(in °C) 


12x5=60 


18 x 15 =270 
30 - 40 27 x 25 = 675 
40 - 50 20 x 35 = 700 

17 x 45 = 765 


6 x 55 = 330 


EXERCISE 37 (D) 


Fill in the blanks : 


Vo: ifference betw i 
(i) To va cen the maximum and the minimum observations in a data is called the 
ys ber of observations j : 
: o eee servations in a particular class interval is called the of the class interval. 
(i) lower limit of the class interval 26-33 is 
(ii) upper limit of the class interval 20-25 is 
(ii) The range of the data 5, 8, 15, 21, 7, 10, is 
(iv) The range of the data 15, 13, 14, 17, 19, 16, 14, 15, i 
3, Fill in the blanks in the following table : 


weighs in kg [10-20] 20-30 | 30-40 [a=80-[50-@ 
Class marks._.| |e | cae aaa 
10+20_ 30 _ 


[Hint : Class-mark for Ist class interval = pei 15 


similarly, the class marks of other class intervals are obtained] 
4. The following are the monthly rents (in rupees) of 30 shops : 
42, 49, 37, 82, 37, 75, 62, 54, 79, 84, 75, 63, 44, 74, 36, 69, 54, 48, 74, 39, 48, 45, 61, 71, 47, 38, 80, 51, 31, 47. 
Using the class intervals of equal width in which one class interval being 40-50 (excluding 50), construct 
a frequency table for the above data. 
Construct a frequency table for the following marks 
one of them being 16-24 (24 not included). 


obtained by 45 students using equal class intervals, 


Lik a<l8 
t 


12, 35, 6, 10, 8, 24, 37, 32, 61, 52, 63, 7,41, 48, 15, 16, 25, 29, 62, 40, 33, 46, 18, 20, 34, 28, 24, 56, 55, 
12, 50, 56, 48, 47, 38, 26, 60, 42; 39, 40, 43, 255 13, 46, 20. ctiz nating: 8 Det Ls. x” 

. The following list shows the weights in kg of 22 male students in 8 class eC F ARS TNS 7 we 
178 51.10 6 38.15 69.10 65.39 36.49 65.62 54.63 49.17 48.80 


hans aus spp treauen elk tise 


a 
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[cias 70-10] 
Frequency | 4 


8. 35-45 
Feuer be 0s 


0 [Cass interval] 0-8 | 
fe eee MEDIAN 2] 
Median 7 

A group of students took a spelling test. After evaluation, the teacher announced that “ on the average» 
€ach of the five students mis-spelt 18 words. 
_ Shown at the right is the actual number of words mis-spelt by each student. Is 18 
the mean of these scores? (Yes). How many mis-spelt at least 18 words? (one). Does 18 
! sfactorily represent the five scores ? (No) 

The five scores are arranged in order. Which score has the same number of score 
ve it as below it ? (Ans : 10) Is 10 a more satisfactory representative score? (Yes) 
Vhy or Why not? (Ans : It is more representative of all of the scores than 18.) 

& Ifa set of data contains a few very high scores or very low scores, the mean does not satisfactorily Tepresent 
data. In situations such as these, it is often more desirable to use the middle score, called the median, as the 
presentative score. 


1edian of a set of numbers is the middle number when all the numbers are arranged in| 
size. /.e., in descending or ascending orders. i 

d the median of a set of numbers, arrange them in order of size and select the middle 
If there is no middle number, it occurs when the number of numbers in the data is eve 
ean of the two middle scores is the median. 


Tac ear 


les} 


What is the median weekly salary of workers in a firm whose salaries are 
84, Z 60, Z 50, F 40, % 45, F 42, F 38, % 65, 71? 


First arrange the salaries in order : < 84, 71, 65, 60,[50], 45, 42, 40, 38. 
; 4 terms Stems 


Next, count the number of workers. It is 9. 


The fifth salary (% 50) has four salaries which are less than it and four salaries above it. Therefore, ¢ 50 
is the middle or median salary. 


ind the median salary of the following salaries of workers : 
E56, < 89, = 121, = 38, < 98, < 70, % 70, < 72. 
ge the salaries in order : % 121, 98, 89, 72, 70, 70, 56, 38. 


le number of workers. It is 8. H 
ary which has the same number of salaries above and below it. | 


pata Handling 


405 
| |) J i 
select as the median the mean of the fourth and fifth salaries. 121, 98,89 © (72.70) 70, 56, 38 
72+70_ 5142 Sag AS Too aad 
Thus, = ——>—— =& >, i.e., % 71 is the median salary. 2 middle AS dee 
terms 
Be \ a 
a f + 


Mode 
Miss Gita observed at a club meeting that three of the girls wore red dresses, seven wore black dresses and 
four wore pink dresses. “Since more girls wore black than any other colour she said, "Black is the mode or 
fashion.” 
The mode is another kind of average and it is found by observing the frequency with which each number in 
a set of numbers occurs. Since the mode can be found by inspection, it is the easiest of the measures of central 
tendency to obtain. However, as you will soon see it is not an especially reliable index of clustering. 
The mode of a set of numbers is the number which occurs most frequently in the set. If no 
number occurs more than once, the set of data is said to have no mode. If different numbers 
occur the same number of times, the set of data has more than one mode. 
For example : 


6, 7, 8, 9, 14 52, 58, 58, 58, 65, 73, 73, 73 
no mode two modes : 58 and 73 
Ex. 1. Find the mode of the following years of experience of teachers in a school : 10, 12, 5, 4, 7, 6, 7, 4, 


2, 7,1, 2, 3, 10, 1, 7, 5, 4. 


Sol. By inspection, the largest frequency is 4. Therefore, 7 years 
of experience is the mode. More teachers have 7 years of 
experience than any other number of years. 


beaut ye See 


he ens Sterks of 


Note that if the number of teachers with 7 years were only 


3, and with 3 years were 2, then table would represent the 
situation. 


NVNH-wN—bN— 


The mode would now be 4 years and 7 years. When two 
scores appear with the same higheSt frequency, we call 
such a frequency distribution bimodal. 


NNNWN=]WN— 


EXERCISE 37 (E) — 
Find the medi: e wis Se 
p12) 3; 5,759 


3. 60, 33, 63, 6 
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5. 15 students secured the following marks in a test in Statistics. Find the median marks. 


35, 28, 13, 17, 20, 30, 19, 29, 11, 10, 29, 23, 18, 25, 17 
6. Determine the mode(s) for each of the following sets of data : 


@) y3) hHCH SEY (b) 1, 7, 13, 19, 25 
(c) 4, 6, 8, 4, 10, 4, 6, 12, 6, 10 (d) 51, 68, 70, 76, 55, 70, 73, 68, 70, 81 
(e) 8, 4, 8, 4, 8, 4, 8, 4, 8, 4, 8,4 (f) 29, 29, 10, 10, 3, 3, 14, 14, 2, 10 


(g) 26, 32, 26, 21, 83, 26, 83, 67, 53, 83, 85 
7. Find the mode of the sae distributions : 


WT) 


(a) Size y) 3 4 S) 6 q 
Frequency ey al ey Cae 1 weal 
(b) Size of shoes : 6 7 8 9 10 if 
No. of persons x MPD set sPLOion oO) 15 7 ee 
8. Determine (a) the mode (5) the median, and (c) the mean for each of the following sets of data: 
oy iG) nly LO5311-'6,,.1,.85.14, 14,21 (ii) 5, 10, 10, 12, 13, 16, 15, 18, 18, 23 see 
_ (iii) 23, 2, 42, 6, 36, 11, 29, 9, 15 (iv) 8, 8, 8, 8, 18, 18, 18, 18 tte 
9. Find the mode, and the mean for the set of data below. F i e we i 
Number of fiction books read by 28 eight-grade pupils : : rates 
ORY 


4, 6, 1, 7, 3, 9, 5, 7, 8, 5, 4, 6, 10, 6, 9, 5, 6, 6, 8, 6, 8, 5, 10, 7, 2, 5, 3, 7. 
10. Find the mode, and the mean of the following set. Number of hours of operating life of 25 flashlight 
batteries : yy 
© 20,21, 19, 22, 18, 23,.25, 22, 23,20, 23, 20, 22, 21, 24, 21, 22, 23, 19, 21, 22, 22, 24, 26, 22,. ey 


BAR GRAPHS sie: | 


Bar Graphs 

____ Bar graphs consist of axes and a series of labelled horizontal or vertical bars that give different information 
for each bar. We give below two examples to help you revise the concept of bar graphs which you have already 
learnt in detail in classes VI and VII. 

Ex. 1. The pape given below shows the sale of some fruits in one a ee a local market. 


_ Represent the data by a bar graph. 
4 Sale of Fruits 


Kilograms sold 


pata Handling oe a 


eid The table shows the marks scored by Rahul in the four terminal exams. Represent the data by a 
Bs ar graph. 


Sol. 


0088838388 


Term! Termil Term til Term IV 


Introduction - 

You have learnt what we mean by a frequency distribution and how to make a frequency distribution table 
from the given data. You have also learnt how to draw bar graphs. Now, we will tell you about another kind of 
graph which can be used to display a given data. This is called a histogram. A histogram is very similar to a bar 
chart. The bars of a histogram are also vertical, but unlike a bar graph and there are no gaps between the bars. 
Also, the data must be grouped into class intervals of equal width. 

This table shows how long an audience’s applause lasted for 67 jokes told by a comedian. 


D ee 


The data can be displayed in a histogram as shown below : 
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% Drawing a Histogram | 

y i Method. 1. On the horizontal axis, mark off the class intervals on a uniform scale. | 
’| 2. On the vertical axis mark off the frequencies, also on a uniform scale. 
3. Construct rectangles with class intervals as bases and the corresponding frequencies an heights 


# Itshould not be assumed that scale for both the axes is the same. We can have 
scales for the two axes. 
@ You should not confuse a histogram with a bar chart. In a bar chart, the hei 
bar matters and not its width. It is therefore one-dimensional. Ina histogram, the hej 
as well as the width of each bar (rectangle) matter. It is, therefore, two-dimensiona®* 
@ Ina histogram the areas of the rectangles are proportional to the frequencies th 
represent. ay 


differen; 


ight of each 


In the example given above, all the class intervals are the same (5 seconds) so the rectan: 
‘Same width and the height of each rectangle is proportional to its area and to the frequency. 
3. Draw a histogram to represent the following data of the earnings of workers : 


gles all have the 


Monthly earnings Number of workers 
: (in rupees) 


oo ion owt ko 19 ape aba 
f weight (in kg) of 

2 distribution (1) of 100 people is 

fi qhe [Weight Ga Gn kg) given below 


interpreting Histograms 
gx. 5. Prepare & grouped frequency for the histogram given here. 


8888 


Number of employees 
r=) 


°o 


15 20 25 30 35 40 


Salaries (in thousand rupees) 


Salary 15-20 | 20-25 | 25-30 | 30-35 
(in thousand rupees) 


Sol. 


Na ofemployees_ | 5 0 | S| 
Ex. 6, aie the histogram and answer the questions given 2S : 

(i) What information is depicted by the histogram ? 

(ii) What is the number of teachers in the oldest age group in the school ? 

(iii) What is the number of teachers in the youngest age group in the school ? 
(iv) In which age group, the number of teachers is the least ? 
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Number of teachers —> 
So-= PY @© a Oo y 


20 25 ye aah ma ore 50 55 
(v) In which age group, the number of teachers is the maximum ? 
-(vi) What is the class size of each class interval ? 
(vii) What are the class marks of all the class intervals ? 
(viii) How many teachers are below 30 years in age ? 
@ It depicts the age of 26 teachers of a school. 
(ii) Number of teachers in the oldest age group = 3 
(ii) Number of teachers in the youngest age group = 2. 
(i) Age group in which the number of teachers is the least = 45 — 50 
(Y) Age group in which the number of teachers is the maximum = 35 — 40 


_ (vi) Class size of each interval = 5. 
vii) Class marks of the class intervals are 22.5, 27.5, 32.5, 37.5, 42.5, 47.5 52.5, 


is a [ae [aS a 


Aes Mies : 
month, the rumba of pede: see in a city by the various qopdes of transport are as below : 


ee 
ere ce for various flavours of pe ionmyesdinnd he mame nels 


pata Handling 411 


SSS 
4, During the festive season, the sales of the various gadgets is as under - 


Mixer | Microwave | Toaster | DVD Player 


250 180 200 
Represent the given information by a bar graph. 
5. Represent the following distribution of ages (in years) of 35 teachers in a school by means of a histogram. 
Age Gin years) 25-30 [30-35 [35-40 [40-45 | 45-50 
Number of Teaches! [2 | | 8 | #© | 3 
6. Draw histogram for the following frequency distribution. 


Size 0-10 | 10-20 [ 20-30 | 0-50 | 30-0] 
frequency po ps fo 


1. Complete : In the histogram shown below—students received grades between 70 and 100, and ...-c-...- 
students in all took the test. 


Number of students 


For the histogram shown alongside : 
(a) What is the total number of students over whom our study 
has been conducted? 


(b) Which time interval has the maximum number of students 
studying? 


(c) Which time interval has the minimum number of students 
studying ? 


(d) How many times is the number of students in the time interval 
3 hrs—6 hrs greater than the number of students in the time 
interval 9 hrs—12 hrs? 


9, For the histogram given on the next page, answer the questions that follow: : 
(a) What is the total number of girls in the class? 
(b) Which group contains the maximum number of girls? 
(c) Which groups have the minimum number of girls and how many? 
(d) How many girls have a height of 145 cm or more? 


a al 
a 
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EXERCISE 37 (G) 


Multiple Choice Questions 
mid-value of a class interval is 42. If the class size is 10, then the upper and lower limits of the class 


7, 37 (b) 37, 47 (c) 37.5, 47.5 (d) 47.5, 37.5 
onthly test, the marks obtained in mathematics by 16 students of a class are as follows: 


2, 3, 3, 3, 4, 5, 5, 5, 5, 6, 6, 7, 8 
netic mean of the marks obtained is : 


(b) 4 (c) 5 (d) 6 is 
100 numbers, 20 were 4s, 40 were 5s, 30 were 6s and the remaining were 7s. The arithmetic mean 
(b) 5.4 (c) 6.1 (d) 6.5 


x+4,x+6,x+8 is 11, then the mean of first three observations | 


r of five observations x,x+2, 


(c) 13 (d) None 


te Ope 


5, -3, 6, 6,5, 6is: 
Pa) al5 
ee sets of values of x : 
B: 7, 5, 9, 12, 5, 3, 8 


tement it from among the following : 
(b) Mean of C is equal to Median of B. 


(d) Mean, Median and Mode of A are s 


PABST AS 7a ema 6 
eG) 7.5 — @6 


(c) 2 (d) 3.5 


Cc: 4, 4, 11,7, 2, 3,4 


je Be nthas as a percentage of the total number of Students is : 


20 


(d) 37.5% 
frequency table shown below. The bar for which month is 


Number of Mercedes sold 


Number of Mercedes sold 


(@ January (b) February 
(c) March (d) April 


Jan Feb March April 


- Months A 
10. The histogram shows the population of a town from 1901 to 2000. Which statement given below is not 


true for the given histogram ? 


(a) The population was maximum during the period’ 1941-1960. 
(b) The population more than doubled from 1961 to 2000. 
(c) The population decreased and remained more or less same after 1960. 
(d) The ratio of the population in 1901-1920 to the population in 1961-1980 was I : 1. 
11. The kilometres covered by a car each day are as shown in the given frequency table. The correct histogram 
for the given data is 


a oe aie 
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Chapter Wrap Up 


~ Summary of Key Facts 
i LA collection of numerical facts about objects is called data. 
Frequency is the number of times each score occurs in a set. 
or ungrouped frequency distribution. 

or a grouped frequency distribution : 


‘ A _ Sumof alldata | SB fe  Ayey tt fyky t mmm se dp a 
Beaune Mean = Nanberoidaa ee Lf Spt Sy tm + fa 


here the frequencies of n observations x), Xy, 23) «+--+» %y AC fy, fy fay --+---» fy Tespectively. 
he median of a set of numbers is the middle number when all the numbers are arranged in order of size 
., either ascending or descending. 

e the set of numbers has even number of values, median is the mean of the two middle scores. 
umber which occurs most frequently in a set of numbers is known as the mode. 


ee eee ee 


Ling I arr ean 
ta aad 2 gs = . 


EXERCISE 1 (A) 


(a), (€), (€) and (g) are sets 2. (a2)3€ N (6) SEN 3. Cae (bye fe Me 
€ Me 4. (a) True (6) False (c) True (d) False 

(a) (2, 3, 5, 7} @) {s, a, t, e, 1, i} (c) > 6. (a) Set of natural numbers greater than 14, 

(b) The set of positive integers that are multiples of 5. (c) Set of even whole numbers 


(d) Set of negative integers between 0 and -6. 
(a) A= {x:x=4n, ne N} (6) B= {x =rn’,ne N,n>1} (c) C= (x1 xS0,x€ Z) 


n 
@ D= {x1x=" ne nt (e) {x |x =x + 1, x © N}. Answers may vary. 


(a) (1, 2, 3, 4, 5} (6) (5, 3, 4, 7, 2} (c) (2, 5, 8, 11, ...} @ (16, 25, 36, 49, 64, 81, 100) 
123/45 6. Zh 
) (95°79 97111315 
EXERCISE 1 (B) 
(@ Finite (b) Finite (c) Finite (d@) Infinite (e) , finite (/) Infinite (g) Finite (h) Infinite 
@ Infinite (j) Finite 2. (a) and (c) are singleton sets. 
a, c and d are empty sets. 
(a) 8 (b) 21 (c) 3 @Mo0 (e)2 () 10 
(a) and (c) are equivalent. 6. (a) and (6) are equal 
(a) Overlapping (6) Disjoint (c) Overlapping (d) Disjoint 
‘ EXERCISE 1 (C) 
(a) Yes (b) Yes (c) No (d) Yes (The empty set is a subset of every set) 
(a) >, {0} ©) 9, {1}, {2}, (1, 2} (c) 9, {a}, (b}, (ch, (a 5}, {b,c}, {c, a}, (a, b,c} (d) > 
(a) > () , {p}, {a} (©) 9, (c}, {a}, (5), {e, a}, (a, 5), {c, b) (d) None 
(a) 32 (b) 128 5. (a) 63 (b) 255 
(a) False (6) True (c) False @ Tre \ (e) True (f) True 
(a) P(A) = {$, {9}, (8), (9, 8}) (©) P(B) = (9, (K}, (1), (D}, (K, 0), (1, D), (K, D}, (K, 1, D)} 
(a) F (6) F (c) T @).F 
EXERCISE 1 (D) 
(a) {State capitals of India} (6) {Rivers of India} (c) {continents} (d) (Planets of our solar system) 
(e) {x |x = Sp, p € W, 0 < p $5} or {Multiples of 5 greater then or equal to 0} 
(a) {-3} (6) 6 (c) {0, 1, 2, 3, 4} (d) {10, 11, 12, ...} (e) (2,3, 5,7, 11} 
(a) {vowels} (6) (2002, 2006} (c} {U,S} 


(a) A’ = (2, 3}, B = {2,4} (6) A’ = (0, 9, 16, 49}, BY = (4, 25, 36, 49} 
(c) A’ = (Monday, Tuesday, Thursday, Friday, Saturday}, B’ = {Sunday, Monday, Wednesday, Thursday, Saturday } 
n(A’) = 37, n(B’) = 30. 


EXERCISE 1 (E) 


(a) (1, 2, 3, 4, 6, 8} (b) {2, 3, 4, 6, 7, 8} (c) {2,3,6,7,9} (d){3,6,9}  (e) (1,2,3,4, 6,9} 

(f) (2, 3, 4, 6, 8, 9} ) (5, 6,7, 8, 9} (h) (1,3, 5,7, 9) ) (1,3, 5, 6,7, 8 9} 

() (5,7, 9} 

AU(BUO)= (1, 2,3, 4, 6 7, 8}, (AUB) UC {I, 2, 3, 4, 6, 7, 8} 3. {1, 2, 3, 4, 6, 8 12, 16, 24} 

(i) {c,.i, ke, t, a, p, 0} (ii) {c, a, t, e, r, i, p, 1, k} (iii) (¢, r, i, ke, t, a} 

(a) {3, 5, 7, 11} (b) {flightless birds} (c) (c,h, n, a, i} (@) {violet, green} (e) (A {2) 
(g) > (h) (1, 2, 3, 4, 6, 12} 6. AUB= (4, 6, 9, 15, 20, 21, 23), AN B= (6, 15, 20) 

(a) A-B= {b,c, d}, B—-A= {g,h) (6) A-B={h},B-A={r,a,e}  (c) A-B=(8),B-A= (3, 6, 12} 
(@) A-B={7, 9, 11, 13}, B-A=$ (e) A-B= (e,t},B-A={a,i) 


415 


, (d) | i 


3. (ANB (i)AUB 


(ii) AUB 


(iv) B 


a (ii) (a, b, c,d, e, f} 
#0) {2,b) 


} (vi) (a, b, ef, 8, h, i} 
(b) (i) (1, 3,5) (ii) {0, 1, 2, 3, 4,5, 7} 
( (vi) {0, 2, 4, 6, 7, 8, 9} 


(b) {0, 1, 2, 3, 4, 8} 
(g) {0, 1, 2, 3, 4, 5, 6, 7, 9) 


(a) 63 (b) 17 


(a) 7 (b) 1 


4. (@) 45 6) 23 


(c) 5, @) 154 


EXERCISE 1 (G) 


=, 
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EXERCISE 1 (F) 


WANBAC (Wi)(AUBUCY 
<B7 
Z (c) 
£2 
f) 
ANB 
(iii) {e, f, g, h, i) (iy) (a,b, gh, i}y 
(vii) (g, h, t) (a5 
(iii) {6, 8, 9} (iv) (0, 2, 4, 6, 7, 8,9} 
(vii) (6, 8, 9} : 
(c) 3,4, 8} (d) {68,9} (e) {8} 
(h){0, 1, 2} (i) (3,4) (@) (0,1, 2,5,7} 
(c) 23 (d) 15 (e) 23 (N15 
(c) 2 (d) 3 (e) 3 
} kK 
©) 17 (@) 8 (e) 13 
Per 


() 28 (#) 25 (ay 13 


. (i) 900 (i) 300 (4) 500 


(i) 17 (iit) 13 10. 350 
MENTAL MATHS 
. True 2. False 3. True 4. True 5. False 6. False 7. True & Tre 


. True 10. False 

. @True (4) False (iii) True (4) True (») False () True (vif) True (vif) True 
(ie) True (x) True 

. False 13. True 14. () True (ii) True 15. () {Q, U, E, N} (i) 4 (iit) 16 (i) 15 


. Oo (i) {1, 2, 3, 4,5,6,7,8}  (#i#) {3,5} (iv) 1,3, 5,6, 7} (») {6} 
(vd (1, 2, 3, 4, 5, 6, 7, 8} (vil) o 
_OA TWA (ii) A @)o = 18. 8 19. 27 20. (i) True (i) False 
UNIT REVIEW -1 
. (a) {1, 2, 3, 5, 6, 10, 15, 30} (6) {a, e, 7,0, p, 1, n} (c) {-4,-3, -2, -1, 0, 1, 2,3, 4} 
(d) {2, 3,5, 7, 11, 13, 17, 19} 
. (a) A= {x|xe W,x<8} (6) B={x|xeZ,xS2}  (c) C= {x|x=n,ne W,ns6} 
. (a) and (ce) 4. (a), (d) are finite sets, (5), (c) are infinite sets 
- (i) >, {5}, {7}, {9}, {5, 7}, {5,9}, {7,9}, (5, 7, 9} (Hi) {, {5}, (7}, {9}, {5 7, (5,9), (7, 9}, (5,7, 99} 
. (@) True (i) False (iii) True (iv) True (v) True 
. (a) {3, 6, 9, 12, 15, 18} (5) {0, 3, 6, 9, 12, 15, 18} (c) {...,-9, -6, -3, 0, 3, 6, 9, 12, 15, 18} 
. (a) {0, 2, 3, 5, 6, 7, 9} (6) 3} (©) {0,1, 4,6, 8, 9} (d) {1,2,4, 5, 7, 8) 
(e)’ (1, 4, 8} Y (1,4, 8} (g) {2,5, 7} (A) {0, 6, 9}: 
. n(B)= 27; n(A OB)=11 Il. @NCM (6) DcC; EcC;END=6 (ec) ZcYcX 
. (a) = {0, 1,2, ..., 15} (6) ANB= {6,2, 0} () ANBAC= {2,0} — (@) C*={1,3,6,7, 10, 11, 14, 15} 
(e) A-C={1,6,7} - (f) B-C= {6, 10, 15} (g) C-B= {4,5, 9, 13} 
(h) (AU BY = {3, 5, 9, 11, 13, 14} () (AUBUCY = (3, 11, 14} 


, EXERCISE 2 (A) 
51 27 57 13 S15 2N5587,53,-5 
30° 40’ 80 © Fe te a Rar Yo 
3. (@) ~5, 0,2, - V9, 6.37, 4, =, 0.03 OB Rr O4 © @-5-V9 Wo. 
4. (a) T (6) F (OT. @T ()T (OT 
5. Multiplicative inverse 
6. (a) Rational (4) Rational (c) Irrational (d) Irrational ~—(e) Irrational (/) Rational 


(g) Rational (A) Rational _—_(i) Rational () Rational —(A) Irrational 


=~ 
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| 7 (@F (6) T () F (a) F 
8% (@) ¥6 (b) V5 (c) 3-7 (d) 4423 
3 —_ 
%  (@) _ (b) svi (c) <2 (d) 3¥5+10 © ie 
5 
6 
10. (a) 3¥2+3 (6) $71) (5) iW5-s8) (@) fe-¥2 $07 +2) IL @F OT 
EXERCISE 2 (B) 
‘ 1. (d), 2. @) 3.0 4. ©) 5. (0) & © 
nC) 8. (6) 9, (c) 10. (@) ll. (©) 12. (6) 
13. (0) 14. (a) 15. (c) 16. (c) 17. (©) 18. (b) 


EXERCISE 3 (A) 


1. (a) 17, 31, 37, 19, 2, 5, 13 are prime numbers; 4, 20, 9, 64, 934, 87, 36, 119 are composite numbers 
(4) 17, 9, 31, 87, 37, 19, 5, 13, 119, 3 are odd numbers; 4, 20, 64, 934, 2, 36 are even numbers 

2. No, there are 15. They are 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47. 

3. (ayo (b) 15 (c) 33 

4. (a) 48=2%2%2x2%3 (6) 72=2%2x2x3xX3 ()16B=2xX2xX2Ix3* 
(2 516=2x2x3x 43 

5. Any three correct pairs of twin primes, e.g. (11, 13), (17, 19), (29, 31), (41, 43), (59, 61) are acceptable 6. odd 


7 @) 330=2x3x5x I] 


7. (a), (c) and (d) 8.(b)and(d) 9.(a)and(c) 10. (a), (6) and (e) 11.1 12.2 
EXERCISE 3 (B) 
| lL. @HCR=2*3? (6) HCR=2?«3? “(QHCR=2x8x5 ) HCR=2%3 
L.CM. =2' x3" LOM.=2'x3?x5?x 7? LCM.=22x3?*5?x7 LCM.=2°x3?x5x 7x1) 
2. (a) 45 (b) 13 (c) 55 (@) 12 3. (a) 19 (6) 14 (c)2 (d) 124 
4, (a) 1848 (6) 300 (c) 1521 (d) 684 5. 21 6.728 7.47 8.95 
9, 95760 10. 104720 =11.3150cm 12. 1 m 60 cm, 20 tiles 13. %3 or 300p 
14, 112 students each, 2 class for boy, 3 classes for girls, 15. 66. 16,22 17. 320 
2 40 8 48 
18. (a)HCF=, —LCM=— (6)H.CF=— 225 fon Id divide L.C. 
(a) 45 4 (6) H.C 165° LCM i 19.No, H.C.F should divide L.C.Mexactly 
20. 2940, 3150. 
EXERCISE 3 (C) 
1 @ 2. (b) 3. @ 4. (b) 5. (0) 6. (a) 
1 (0) 8. (6) 9, (c) 10. @ 
MENTAL MATHS 
1, Yes 21 3. (3,5,7) 4.9 5, 120 6. Bx¥xsx7 
4. Fas! 8. 135 9, 2x5 


EXERCISE 4 (A) 


14 4 8 223 416 5 12 I 
1. (@) 95 (5) 5 ©) 7 (d) ae 2 (a) Be (b) Lr (c) an @ Me 


Ke 
2 8 6 6 1 
Fs rm ( 


2 10 15 it 1917 3B 
2@ 3 (6) 5 © 5 @ 5 4 @ 35<19 © 361s © >a) © 27% 36 
2345 1: 39a 6 10 5 730 Bb 
$@) 3°4°5'6 © TPs i's 9 13's  & Oe ares 
2). iy 3 NG u 12,28 ( 2,23 
() 99°33’ 11" 55 © 10°5’30° 25 1 O 613°7 OTe AT 
EXERCISE 4 (B) 
143 157 i 33 29 13 15 $1 
33) 157 33 = se gies 2=— 
1. (@) 5 ire ©1005 .  OF4.. % 7 Orr: (0) 776 @ “79 
127 ea tie 201 9 2 i 2 6 
— = za seh = 29— a Ms 
3. (@) Tg ) 5 O35 al i 4 Mis O%; © 25 @2- 
2 4 13 1 2 3 20 21 
10= = wy ul 2 & Ge — 
5. (@) 107 () 5 (c) 13 (d) 35 6. (a) = Or OF ip 
4B 37 212 TH 59 217 26 
Ta Eds — Be pus — 2= : 
7 = 8. or 9. 735 10. 45 ll. 77) 35,13. 7 14, 6. 
11 t ta¥3 65 
15. 17— 16. 19888 17. 93= kv/br 18. 240 19. — 20,64 21. %. 300, 
25 8 33 
22. 4500 leaves 23. White = 945, Brown = 216, Whole meal = 189 4, a m3 25, 162 runs, 
: EXERCISE 4 (C) 
1. (@) u@ 3. @ 4, (a) . 5. (e) The answer is 90, 
6. (c) 7. (a) ~ 8. (6) 9. (a) 
10. (d) [Hint. Time elapsed = 3 hr 17 min 49 sec 
OOS —] hr 54 min 50 sec 
= 1 hr 22 min 59 sec = 4979 sec 
“. Number of times the light is seen 
= ( 72) = 
“(5 =384,] 
Ae <2 (i. Oko gg 185. 
11. (@) [Hint. Sum of the given fraction is obtained epee whole number just less than D's 15. 
185 
Were ss = 315, y 
Le 2 15. end x.] 
995 995 
i a = | 999+— 
12. (5) [ing 23) 999 x 999 ( = x 999 
} 995 4 
= -1+— = | 1000-—— 
(1 1+) 99 | 999) “9 
1000 eae x 999 
= 999 x 1000-555 x 999.) 
MENTAL MATHS 
10 5 B iM yi ia ul 
— = = betta ty ire §.1 Neal 7.24 
1 15 NG “ipo 743 24 


1 
8. 4 9.(@)0 — (b) 5 0.35 


Methene Today for Class vin tne 
CHAPTER 5 Decimals — hed 


EXERCISE 5 (A) 
1. (a) 9x100+3x10+Ox1+6x—1 + 8x24 3X aan (b) Ox1+ 2x1 Ox +X 
c 1 1 1 1 
(c) Sx pt (d) Douselt0x7 +0 tO 
2. (a) 1 (6) 35.1 (c) 6.35 (d) 0.315 
(e) 78.4 (AN 0.009 (g) 1.008 (h) 163.5 
3. (@) 4,4.08, 4.19, 6.324, 6.354, 6.8 (b) 12.05, 12.5, 12.51, 17.083, 17.089, 17.983 
4. (a) 6,35, 6.04, 5.94, 5.935, 5.093 (b) 24.32, 24.19, 17, 9.84, 9.09 
EXERCISE 5 (B) 
1. (a) 362.967 (b) 55.355 2. (a) 13.497 (b) 5.4109 (c) 8.65 (d) 0.0655 
3. (a) 59.265 (b) 19.296 4. (a) 0.45 (b) 824.63 (c) 0.28 (2) 0.08 
5. (a) 233.604 (b) 3.02575 (c) 0.00013203 (d) 0.2888 (e) 0.000512 
6. 2.89 (6) 0.82734 (c) 0.00625 (d) 0.000038 —(e) 0.0234 
4.48 (b) 234.6 (c) 9.53 (d) 4.25 (e) 12 8 28 9. 11.39 
Ui. 17.25 12. 10 13. 0.52 14. 0.0225 15. 18.8 


EXERCISE 5 (C) 


=) HLA) 
30° 05° 12—0 2 7°9°30'2g = ).025 ©) 0.125 (c) 0.8 @ 125 ( oo3a75 
(g) 0.225  (h) 2.1875 ( 3.59 () 0.7125 
(6) 416 (©) 05 (@) 1.375 (e) 236 () 4.428571 


FE er = 21 3 
h ') 0. 5. (a) =z (ets 
(h) 0.0675 @ 3.142857 ) 0.653 (@) 55 am 
648 aes 6 pe 585 
5 (e) 1250 . (a) () 5 (c) 999 
Q 229 5155 = 
aa © % D “G09 ¢) =—— 
37 4) 47 1037 14 ort 
——- ad — Sh —— 
Be. aos ©) 300 ® S500. © ie ore 255 9 are Ne = 


.C.M, = 1.5 9. H.C.F=0.08,L.C.M.=86.4 10. H: CF F. = 0.09, L.C.M. = 8.1 


EXERCISE 5 (D) 
a) 
m ass ome 87 59 
=5, 0.2 =0.222..., (0.2) =0.04] 4. (@) [Hint. 387-259 =(3+52)-(2+ *\ ] 
(c) 7. aei(c) . 8. (b) 


_ 3.2x4126x3.2 ] 
64x28 35 


al places in the given expression = 8. Now, look for the expression which has the same number of 


MENTAL MATHS 
& 9 


a 100 4. 35.7 5. 0.8 6. 6.43 


9. 17.5 


11. 0.172 


18 
10. of 


Answers 421 


CHAPTER 6 Squares and Square Roots 


EXERCISE 6 (A) 
1. (a) 10 (b) 28 (ce) 60 (d) 65 2. (b), (c) and (e) 
3. (a) 196 (b) 9409 (c) s (d) 0.64 (e) 0.000121 (2.89 
4. (a) 2; 1024 (b) 7; 4900 (ce) 3; 3969 (d) 5; 176400 S. (a) 5,36 (b) 7; 225 
(c) 3; 2304 (d) 3; 6400 6. (a) and (c) will be odd; (b) and (d) will be even. 
EXERCISE 6 (B) 
1. (a) 12 (b) 50 (c) 16 (d) 44 (e) 54 Uf) 84 
I 
(g) 95 (h) 108 2. (a) a (b) ; (c) rT} (d) 0.1 fe) 0.03 
3 
(f 0.0012 3. 3 4. 13 5. 56 6.5 7. 20.202) 8. (@) 123 
(b) 275 (c) 408 (d) 6308 (e) 3090 (/) 8027 (g) 4213, (hy 
9. 60 10. 1072m 11. 231 12. 100 13. 31; 16129; 127 14.34 
15. 40 16. (i) 100489 (ii) 998001 [Hint : Same type as solved examples 12 and 13] 17. 90 18. 60 
EXERCISE 6 (C) 
1. (a) 15.34 (b) 9.03 - (c) 28.19 (d) 17.08 (e) 8.009 (f) 0.002 (g) 0.0037 
(h) 0.0194 9. 125; 13.75 10, 48;42;15 11. 21.85m 12. 28.089 13. 21.863 14. 78.441 
15, 8.124 16. 1.732 17. 1.414 18. 4.123 
EXERCISE 6 (D) 
1. 4.359 2. 6.856 3. 33.166 4. 12.247 5. 28.460 6. 20.248 7. 28.775 
8. 20.615 9. 0.9014 10. 0.936 
EXERCISE 6 (E) 
1 (© 2. (b) 35: | (ce) 4. @ 5. (0 6 @ 
7. © 8. (b) 9% (b) 10. (d@) ll. 4 12. 44.6 
MENTAL MATHS 
25 
1. 16 2. 36 3. 64 4. rT 5. 0.09 6. 0.0144 
7, 29 8. 197 9, 0.0049 10. 81 [Hint : The sum of first n odd numbers = n°] 
li, 0.09 12. 100000 
13. (ijendsin2 = (ii) endsin7 (iii) endsin8 (iy) The odd no. of zeros at the end M4, 2 


CHAPTER7 Cubes and Cube Roots 


+, 


-EXERCISE7(A) 


27 64 
1. (a) 512 (b) 2197 (c) 64000000 2. (@) o5—() “79 © Say 


3. (@) 0.027 —(b)_-13.824 —(c) 0,000000001. 4, 64, 125, 729, 1331, 4096, 5, 5 6.4 


— — hom ‘> 
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eee Mathematics Totty Or SSS Soe] 
5 -14 3 
} 2 = Fg Ke 12. 0 13. 1, 
R16 8. 45 xy 10. = ue WF 0.6 1.6 
1S. 56 16. 6; 66 17. 13;21 
EXERCISE 7 (B) 
1. 3.271 2. 3.893 3. 4.198 4. 8.143 5. 9.205 6. 8.837 7. 1,983 
8. 19.66 9. 2.140 10. 1.474 11. (6) 12. (©) 13. () 14. (0)! 
15. (b) 16, (8) 17. (6) 18. 0.5 | 
MENTAL MATHS 
3 ' 
1. Yes 2. 1,8, 27, 64, 125 3° 2 4. 3 5. 4 6. 0.2 
7.-30 8. 27, 64, 125 9. 36 10. 1 


UNIT REVIEW - Il 
1. (@) rational (5) irrational (c) rational (d) irrational 2. (a) 0,3, 6,9 (5) 2,6 (c) 3 


4 48 
3. (@) 142 (b) 53 4. 35m 5. 21 6. HCR=55,LCM.=—. 
5 a 1567 4 59 z a 
1. (a) 8 (6) 25 8. (a) in (b) i (c) t10 9. (a) 18 (b) 11.54 
10. (a) 5.045 (6) 0.00924 (ce) 30058, (a) 25 Ll. HCE =7, LCM, =168. 
1 B 
12. 2.45 13. 99856 14. 5.20 1S. 10.858 16. 17.544 17. =, 0.45,0.63, > 
5 47 3-642 1 
— Le , Bh iG 22. I= 23. (b 
1k Fg, % Spas 20. %60000. 21. 6.216 ir () 


- cuaprers Ratioand Proportion» 


EXERCISE 8 (A) 
1. (a) 1:4 (b) 6:5 (c) 1:3 (@) 1:3 (e) 5:41 () 6:11 
2. (a) 105:72:50 (b) 5:6 (c) 18:33:28 (d) 6:8:4 
3. (a) (6:7) ( 24 (c) 25 (d) 5°10 
4. (@) 2:5, 11:15,6:7 (6) 11: 28;5:7; 19: 21313214 
5. & 78, F130, F 182 6. F144, F384, F216 7. % 420, % 2100, % 2450 
8. 2520, 720, 630 9. 78, F104, F 130 10. 400, 440 
EXERCISE 8 (B) 
1, 270 2. Sum =% 784: first gets = 196 : Third gets % 343 3. 180 cm 
4. 9.9 kg §. A> 81,B354,C 399 6. (a) 15:35:56 (6) 200:225:81 
7. B:C=77:60;A:B:C=44:77:60 8. A:B=7:15;A:B:C=7:15: 21 
9. A=24, B=30 10. 15:12:5 11. 320,400,560 12. 1:4 13. 64 and 112 


14. 25 and 30 15. 30cm 16. 12cm, 18 cm, 30cm 


EXERCISE 8 (C) 
. (a) Yes (b) No (c) Yes (d) No 
. (a) 90 (b) 5 (c) 0.16 (d) 5 
. (a) 0.48 (b) 25 (c) 19.5kg (d) @3 
(a) 6 (b) 0.3 (ec) a7 (d) 30 fe) 16 
. (a) 18 (b) 10.4 (c) 405 (d) 153 (e) 5 
. Yes 7. x=30 8. 51.3kg 9. 736 10. 10:4::15:6 
EXERCISE 8 (D) 
30 km 2. 49m? 3. 72904 4. 2352.50 5. 1kg 980 gms 6. 10 hours 
. 250 more men 8. 42 lines 9. Shours 44 mins 10. 18 days 11. 48 minutes 12, 40 days 
EXERCISE 8 (E) 
ABC 
. (b) 2. (d) [Hint: Let. A = 2x, B = 3x, C= 4x. Now, find BC"! 
. (b) 4. (b) 5. (c) 6. (0) 
k 
.@ (Hint: x= y2? where kis a constants. y= 2 and.x=1 give k=4 
4 4 
x= y = gz wheny=6] 
. (a) 9. (b) 10. (c) 
MENTAL MATHS 
2 
. 2300, £400, F500 2. 9: 100 3. (a) 16 = (6) 5 4, 700 km 5. 40 days 
. %240 7. No 8. 12 
3 CHAPTER9 Percentage 
Paes : Ber 
EXERCISE 9 (A) 
3 12 1 41. 
« (a) 5306 (b) 5324 (c) g 7 0-125 (d) 755 0.547 (approx) 
. (a) 75% (b) 523% — (¢) 08% (@) 375% ~——(e) 107% 
. @) 221 (b) 1:15 (c) 3:4 (d) 1:3 
2 
. (a) 50% (b) 70% (c) 84% (@) at 
. (a) 798 (b) 330 kg (c) 6g (d) 8.75 m 
. (a) 0.5% (b) 4% (c) 48% @ Lah 
- (a) 450 (b) %500 
662% 9, F204 10, %31200 11. 2360 12, 25cm 


EXERCISE 9 (B) lcs) 


s7S, 15 2. 1260 3. 25% 4. 353% 5. 4% 6. 20% 
7. %4800 8. 600 9. Max marks = 200, min. pass marks = 80 10. % 5000 
Il. 16 12, 62% 13. 30,000 votes, 14. 44% 15. 54.4% 16. 44% 
17. % 1075.20 18. 10% 
EXERCISE 9 (C) 
2 ec 2. @) 3. © 4. (b) 5. (e)—The answer is 105. 
- @) 7. @) 8. (d) 9. (b) 10. 12% ll. © 
MENTAL MATHS 
1. 740 2. oz (i) 035 (ii) 7:20 3. 400 4. 5% 
5. 180 6. 16% 7. 20% 8. 25% 9. 208 10. 33.5% 
CHAPTER 10 Profit, Loss and Discount 
EXERCISE 10 (A) 
2. ()%7480 (i). & 6460 3. 2 480 4. 28% 5. % 632.50 
7. %165 8. Gain 10% 9. Profit10% 10. 72800 11. 750.40 
56, = 159 13. %2,00,000 14. (j 1% (i) 90 locks 15. % 561 16. %42000 
18. 334% 19. 25% 20. 25% 
EXERCISE 10 (B) 
2. (a) %90,%510 (b)% 300, % 5700 3. (3) 20% (i) 25% 
4. () % 2000 (i) 5000 5. 10.5% 6. = 880 7. & 500 8. 2787.50 
9 () %720 (ii) %108 (iii) 53% 10. (3500 — (ii) 2500 (iii) 2475 
il. () % 1120 (ii) %800 (iii) 40% 12. % 5000 13. % 33,600; 33480 
EXERCISE 10 (C) 
1... (e) 2. @) 3. (b) [Hint: Let C.P. =% x. It is given that 832 —x =x-—448 = x= 640.] 
4 Tote ; ee © 1 
4. (a) 5. (6) 6. (a) [Hint: Let C.P. be & x. Then, (106% of x) - Gew of :) = 51.80] 
1 @ 8. (c) 9. () ~ = 10. °@ ll. %900 
MENTAL MATHS 
2. 25% 3. % 2000 4, 25% 5. 10% 


EXERCISE 11 (A) 
(c) € 19.84; & 1569.84 


5% 1491 (b) % 87.075; € 947.075 


4. 7000 5. 16% p.a. 


CHAPTER 11 Simple and Compound Interest 


6. 8% p.a., 8 years | Hint: T= 


L=L (ep % 


Par 


S 
we 8. 17:26 9. I2years 19, 22800 1 
| oe" 14. [1000 15. % 2000, 19% , ep 12. 23000, & S000 
if 350 19. (a) 20. (b) 21. (d) » %2000,6% 17. (by 
() 
iS EXERCISE 14 (B) 
2. 71,050 3. 7216 
4. 7 880 
é 42,54 8. (a) 112614) & 10810,94 5. 24,167 6. % 17576; 2 1951 
"41261 (6) 711,616 : 
1, ©1774 40,560 ay a3 () 2016 @) & 12,777.60 
9) 11000 Oe (©) T1210 (@) % 100 
10. (a) 12. (c) 13. (c) 14. (b) 15. (a) 
@ 
MENTAL MATHS 
2. %72 3. 710 
245 4. 5% p.a. 5. 5 years 6. 2.400 
itl ; 
EXERCISE 12 (A) 
1, £904.50 2. £93.50 3. Gweeks 4. 100 machines 5. 49 cupboards 6. 52 weeks 
. 10 K 3 
7.15 days 8. 10 men 9. 12hours 10, 67 days. 
EXERCISE 12 (B) 
1, 5days 2. 9 me 20 seconds 3. 30 days 4. 2 days 5. 19 days 
ex mins. B > 90 mins. C — 2 hours 7. A 50 days; B 213 days 8. 12 days 
9 A> 320, B > € 240, C > 160 10. 6 days 
11, 15 days [Hint : Type solved Ex. 10. Here work done in 3 days = pot axitd tl ] 
1 
2. 665 hours [Hint : Type solved Ex. 9] 13. 5Omins. 14. 177 hours 
15. 12 min. 48 seconds 
Pry en Ceo ai hec Teg) 
[Hint : Work done by A, B, Cis 25 he., 3 min.= 3 94* 79130 715) 
fe a7.) 28 
Remaining part= | °~ 75 )~ 15 
1 . ; 6 8 ‘ HEE GINS 
Now 57 th part is filled by Ais 1 min, So 7< part will be filled in (2) min) 
’ f EXERCISE 12 (C) 
1. (c) 2. (b) 3. (a) 4. (a) 5. (b) 6. (b) 
13 ; 
1. eT) hours 
MENTAL MATHS 
1 
1. %270 a 35 days 3. 14 days 4. 3 of the work _ 5. S hours 


1. 18.75 km 


6. 53 min. 20 sec. 


13. Walked for 15 min a distance of 1 din 


2. 30km/hr 


7. 32 km/hr 
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EXERCISE 13 (A) 


3. 40 sec. 4. The boy with the speed of 8.5km/hr. S. 864 knv/hr 
8. Ws km/hr. 9. 14.4km/hr 10. 58.5 km/hr 11. 48 km/hr 12. 3km 
14. 5lkm/hr_ ‘15. 39.6 sec, 29.7 sec. 16. 25.2 knV/hr. 


17. 72km/hr 18. 45kim/hr 19. 180 km 20. 16 sec 
EXERCISE 13 (B) 
1. 24 sec 2. 36sec 3. 30 sec 4. 1 min 15 sec 5. 12 sec 6. 200m 7. 350m 
5 
8. After 4 hours (At 3 p.m.) 9. 9:30 am 10. (2)130m = (d) Sg sec 
EXERCISE 13 (C) 
1. (a) 6 hours (6) 8 hours 2. 120 km, 15 hours 3. 13km/hr 4. .Skm/hr SS. 7.5 ki/hr 
EXERCISE 13 (D) 
1. (©) 2. (d) 3. (a) 
. ‘ 600 600 
4. (a) [Hint: Time tahem to cover 600 km = Too hr = 6 hr number of shoppers = 75. -1=7] 5. (d) 
6. (a) T. (@) 8. (6) 9. (c) 10. (0) 1l. (a) 12. (a) 
MENTAL MATHS 
1, 5 m/sec 2. 72 km/hr 3. 22.5km/hr 4. 36 km/hr 5. 140m 6. 1 km/hr 7. 3km 


1. F 1200, % 1500, % 2250 


4. Yes 


11. 14, 500 


12 sec 


{ 


), (A), (), A), 0) 
f) trinomial, degree 2 


5. 25 


12 2829 
» 285 % 


28. 300m 


UNIT REVIEW - Ill 


2. 50p > 180, 25p > 300, 20p — 360 3.14:9;8:14:9 

1 
6. 363 7. 33 days 8. 335 days 9% 8m 10. 28 acres 
13. % 2600 14. 20% 15. 7368 16. 25% 17. Loss% = 4% 


1 
45.33 approx 19. 15 days 20. 37.5hr. 21. 10 years 22. 8% 


2800, 128 % [Hint : Type Solved Ex. 12] 24. 22580, = 10580 25. 180km 26. 42 min 
29. 45 km/hr. 


EXERCISE 14 (A) 
2. (a) monomial, degree | (6) monomial, degree 6 (c) binomial, degree | 
(e) binomial, degree 3. (/) polynomial, degree 4 (g) trinomial, degree 4 


4. xt xy + 4x)? = ty? = 3y4 


(A) Polynomial, degree 6. 3. —7x—11, 323-2, m*— 8m? —2m? + m, ~p§+5p' +11p>-3p+5 


5.(a)3 (4)1 (5 @O (10 


answers 


‘ Numerical coefficient Literal coefficient Numerical coefficient —_Literal coefficient 
(a) 2" i r (d) -5 ab? 
(b) 6 xy (e) 6 yz 
v2 ? 4 
© 3 ye : Ns abe 
7. (a) and (e) 
EXERCISE 14 (B) 
1, Tab + 106" 2. -2x* + Oxy 3. 15x —4x-11 4. Ty -9 42y43 S. 2? y+ 172 
6. Ta? + 5b” + Sab 7. a-—Tbh+6c 8. 2x-1 9. 5x? 4 2y-y'-2 10. 4x 
i. 124+9 12. —3x+3y 13. 5° +? +52 14. 8x’ -27-Sz413 15. 11a + 2b~16c 
16, BP +x7-7x4+3 17. Bab? - 9a? + 5y? | 
EXERCISE 14 (C) | 
1. (@) ~96x7y (b) 80a°b4 (©) ~ 208 @ S48 ©) 38, | 
2. (a) -18x2 + 15x (b) 18p7q?r? + 24p* qr? + 18pq2 —30pqr! —(c): 96x ~32x* + 40x? | 
(d) —12a*yx” + 16a°y?x? - 28%°ya' 3, (a) x° + 17x + 66 (b) 6a* + 3a -30 (c) 25x4— 46? | 
(d) 30a” + Lab — 3067 (€) 18? SI? + 65x-28 (f) 2° - 13x07 + 14x45 (p) 160° + 28-9 | 
(h) a+ 8 4. (@) @-2ab+B—2 — (b) x - 2x4 - 40° + 127-942 
(c) 10x — 37x? + 37x” + 2x12 (d) 3x°— 9x5 + 11x* + 9x° — 29x" + 452-28 
EXERCISE 14 (D) 
a54 
Gy da'be (b) -3a°b*c4 —_(c) a (@) 2abc? 2. (@)-4+2r+pr (b)-3x' 447-27 + 5x-3 
4 9 6 3 
(©) x2 —-2xy+5y? -8x9y? +2 @) —-2ac+— S(t) & retiree a 
2 4 5 Te 
6. 4x + 5y 7. xP ax-2 8. xP —Sx42 9. Q=-24x +17 +37,R=-95 10. - 10ry + 25)? 
tL. (2+ 5x+25) 12. 16a” — 12ab + 96? 13. a’ —20° +4a-8 Ih Ser yt ry en sy! 
15, Q=2x-5,R=8 16. Q=x7—5x429; R=-148 17. Q=3x2+2x-1;R=6 18. (0) 
19. () 20. (c) 21, (c) 22. (c) 
MENTAL MATHS 
1. Yes 2. No 3. False 4. Ty! + 3y° —2y? + Sy—7 Sax 6. aP-2p+s 
7.127 +22x+8 8 (5 (ii)10 9.0 10. 7x°y 
EXERCISE 15 (A) 
1. x7 +6x+8 2. a*4+9a+8 3. 7 +5c+6 4. b -7b+10 5, ~7n+6 
6, 15—8x+x2 7. y?—4y-21 8. m?+m-6 9. x242x-24 10. p> + p-90 


I. x2y2+xy-30 12, 15+2xy—x2y? 13. a =5x?-24 14. 40-6x2-x4 15. ab? -170b+52 
16. 6x7 + 13x +6 17. 20x7+59x4+42 18. I + 22x43 19. 4a —4a'b’- 15D 
20, 6x'—5x’y? -56y* 21. Ix*+16x°y—15y? 22. (19 (i)2_ (ili)-(p + q)_iv)-1 3 Wi)-2p 


1. (@) x7 410x425 (b) 9x? 424x416 


2. (a) 49y? 1129464 — (b) p? -4pq+4q? 
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EXERCISE 15 (B) 


(0) 9x? +30xp + 25y? 
(c) 25y? 3024922 3. (a) at +20? 41 


(6) xy? 824162? (@) 2504-70026? +4964 4 (a) x” ee 


2_5p, 1 


w 


(a) 2.25 p? +6pq+4q" (6) 25p 
142.2% 1 

(©) =x" y* +—+ 
4 “ 3y 9x74 

» (4) 10x? +12xy+10y? (6) 5x2 —8xy + 5y” 


a ee 


16q? 


(c) 3x? +14xy+16y? 


(b) 4y? 2+ 


(c) 10.24d? -32d+25f2 (d) axt 344 
9 


Nesp, 


(d) 1+20mn +100m2n2 


(b) 9a4 232 
6a“ +54 
4y 


(a) 12x? —68xy+ 40)? 


6 
7. (a) 1,60,801 (b) 10,06,009 (c) 998001 (d) 9998.0001 
8. (a) 100 (6) 10,000 (c) 0.04 
9. (a),(b)and(a) 10. (a) 49 (6) (c) 1 (x 
11. (2) 48mn (b) 9x? (c) 1448? (a) 25x? 12. (@) 41 

(6) 53 13. (a)7 (6) 123 (c) 18 = 14, 47 
15. (a) +] (6) ¥37 (©) 116 (a) 65 (e) 56 (N15 (g) 7320 
EXERCISE 15 (C) 
. y?-4 2 pe-l 3. 216 4. 957 ~49 5. 81a? ~10082 
1 
25p4 4992 1. gt—s4 B. ca2h2 ee 9. Fiaal 10. a4b5— 36,8 
» (xty)?-22 12, (fn)? =n? 13. x4-y4 14. 16—x4 15. 2x(4y—62) or &ty— 1249 
0 17. 0 18. 9,996 19, 2,49,975 20. 3.9991 
21. 39999.9984 22, 12,000 23. 33.936 24, 1.18 25, 2,074 26, 50 
EXERCISE 15 (D) 
Berit pelo De 2 2 
1. x*° 49y* +42° + Oxy +12y24+-42x 2. 16x* + y~ +25z* + 8xy +10yz + 40zx 
3. 4a? +96? +16c* +12ab + 24h +16ca 4. 16a? +962 +25c? —24ab +30bc —40ca 
9,4 1 2 1 
5. 25p* +q2+4r? -10pq+4qr—20pr 6. x +4 +47 ty ts etes 
1622 2 8s a AD 4, hay dmg 2 2 Vie 522 
7, M6y? +5 =p +259" == py—2 pq +40gy 8. xt a yt 424 4 2x2 y? 42922? +227x 
1 
2 Ty sytem 10. 2(a? +b? +c” -2ab+ 2be—2ca) 
12. 19 13. 9 14, 74 15. 312 
EXERCISE 15 (E) 
2. (b) 3. () 4. (a) 5. (b) 6. (b) 
1 
Lo 9. 9 10. 
8& 5 (a) 
MENTAL MATHS 
Da 5icn6 2. x7 +3x-10 3. 4x7-25 4. x4—y!4 5. 4ab 
8. 62 


6. 4x? + y? +92? + 4xy + Oyz + Lex 
%. 8200 10. 74 


7. &+bh?+c?—2ab—2be + 2ca 


11. Yes 


12. No 


A 


= 


_ 30-3) 2. 
. 1(¢— 2y) 7. 
_ x(a + b) 12, 
— 2 (y2 +1 17 


_ 4p33p? +4p-5) 


. +3) @+y) 2. 
. (a+b) (a— 5) 6. 


. (x-y) (a= bx + by) 10. 


. (mtn) @+y) 2. 
. (a+b) (+7) 7. 
. (l-2a?)(1-2a) 12. 
. &tal(axt1) 15. 
. («+2) (xt 2) 7 
. &- 4) — 4y) 7. 
is («-2)(2-4) 12. 
a a 
. @-3)@+3) 2. 
. (4x — Sy) (4x + Sy) 7. 
. (a -6(a4 +6) 12. 


. (L.5a—b)1.Sat+b) 16. 


(eiges) » 


. 8 


. (atb-lYat+b+1) 
. (9x-y)(—x+9y) 


. 2a(3x—-—Ty)(3x+7y) 10. af 2) +43) 


. (2y-3)(2y+3)(4y7 +9) 


. 4ab 


CHAPTER 16 Factorisation 
EXERCISE 16 (A) 
S@ + 2) 3. 2(x-2) 4. 5(m +n) S. 4a + 2b) 
—3(m + Sn) 8. -7(p + 2g) 9. x(6x + 11) 10. 3y + 7) 
- x+y) 13. 4(14+3x?) 14. a(x +y+2) 15. aba? +b) 
P(p-3q+4q") 18. y2(7y-5) 19. 2x2(3x-5) 20, 2b(ab ~ 3c + 4ac) 


EXERCISE 16 (B) 


(a+ 1) @+y) 3. (m+n) (a+b) 4, 2(x—a) (x—a + 2m) 


@+4q)(P+q+3) 7. (K+y)@ty+1) 8 @+y)(I-x-y) 
@+y+z)(at+b+c) Il. (a-b)3(a-b+1) 12, (a+bXa? +62 -ab) 

EXERCISE 16 (C) 
(+) @tx) 3. (&+y)(a+8) 4. (m+4)(m-8) 5. (e+ y) Bp) 
(«—2) (7-2) 8. (x-1) (r-y) 9. Gy—S)(x+2) 10. (2e +1) Bx—2yy 
(a— 2b) (a—2b+3) 13. 2(¢+y) (16x +16) — 1) 
x*(x+1)(x2 41) 

EXERCISE 16 (D) 
(x +3) (x +3) 3. (x—5)(x—5) 4. (2x1) Qx-1) 5. (a+ 56a +58) 


(2x + Sy(2x+5y) 8. (Bx-Sy(Br— Sy) 9. 7 +3)Q7+3) 10. (2x2 -3y 2,2 -3 
(=+3)(=3) 
x+— |] x+= 
2 5 
EXERCISE 16 (E) 
(x—2) (x +2) 3. @-S)(a+5) 4. (P=) (PFI) 5S. (4a—11X4a+ 11) 


(6m —13n) (6m + 13n) 8. (Sx—8)Sx+8) 9. (xy ta)(xy—a) 10. (x*-3¢x? +3) 


(2° - 4) +49) 9135 0-2e6)14205) 14, 6x3 -7y4 (5x? +7y4) 


1 1 4a _ x \(4a x 
xy —0.9)(xy+0.9) 17. | 5p—=|] Sp+—| 18. | —-— |] —+— 
‘ x [5 alls 3) ie me ra 


(Ge-2¢ (2p +0] 21. 24,000 22. 2250 
EXERCISE 16 (F) 
2. (3x-—2y—3z)3x-2y+3z) 3. (I-x+ y)(1+x-y) 4, (-4x+3y\8x-3y) 
6. a(b—c)(b+c) 7. x(6x-1)(6x+1) 8. 3(1-2b)(1+2b) 
5 1 (x-y)(x+y)(2 +y?) 12. (x-5)(x+5)(x° +25) 
14, xy(y—x)(y+2)(y? +27) 
16. 4x(2y—5z) 
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EXERCISE 16 (G) 
- (a+3)(a+2) 2. (x+4)(x+3) 3. (m+7)(m+6) 4, (a@+27)(a-2) 5S. (1 #12)(t-3) 
(a+10)(a-5) 7. (x-5)(x+1) 8. (y-8)(y-2) 9. (x-6)(x+4) 10. (y+8)(y-6) 
+ (n-8)(n+5) 12. (y-8)(y-3) 13, (24—x)(2+x) 14. (e-13)(e-5) 15. (x-12)(x-17) 
» (p-16)(p+1l) 17. (n—23)(n+4) 18. (j-17)(J+6) 19. 2a(a+7)(a-2) 20. —3(b-5)(b +1) 
. 3c3(c-8)(c+2) 22, -2y(y—12)(y+l) 23. 2 (b+6e)(b+2c) 
. (a-3)(a+3)(a* +4) 25. (y—2)(y+2)(y? +8) 
EXERCISE 16 (H) 
« (4x+1)(x+1) 2. (x+2)(2x+7) 3. (2x+3)(x+4) 4. (3x+1)(x+4) 5. (2x+3)(x-4) 
(2x+5)(2x—1) 7, (13x-2)(x+3) 8. (8n—3)(Sn+2) 9. (22-8)(2z-3) 10. 3(1-3e)(2+3e) 
. (1+2r)(1-34) 12, (2a-3b)(a+5b) 13. 4(x41)(x+5) 14, 2(2a-1)(3a+2) 15. 6m(2m—1)(m+]) 
2x(x+2)(x-2)(3x7 +1) 17. 3z?(z+2)(z-2)(2z" +1) 
. b(1—2b) (1+ 25) (1436?) 
EXERCISE 16 (1) 
- (c) 2. @ 3. (©) 4. (c) 5. (b) 6. (b) 
(d) 8. (©) 9. (c) 10. (d) 11. . 12. (©) 13. (d) 
. (a) 15, (2x? 1) (2x +1) (4x4 + 1) (16x° + 1) 
MENTAL MATHS 
. x(3x+5) 2, x*y?(x+y) 3. (Sx—y)(3x+4y) 4. (4x+5y)(4x—5y) 


(2x+3)(2x+3) 6. (6-Sy)(6-Sy) 7. (a? #5)(a?-5) 8. (2+4)4-4) 


9. (3-2\2-2) 10. (x+9)(x+7) 


ALGEBRA CROSSWORD 


iget 
(A) 
1. H.C.F. = ab, L.C.M. = 7b? 2. H.C.F. = Sa’b°, L.C.M. = 10a‘b4 
3. H.C.F. = 4a7b°d”, L.C.M. = 60a°b*d* 4. HCP. = 132952", LCM. = 78x! yz! 
5. H.C.F.= 15p'°q'®, L.C.M. = 270p?"q!?r7!2° 6. x-y 7,x-4 8. x(x +1) 
9. 3x-1 10. (x-1)) (x41) 11. 3(y+4)(y-4) 12. -(x-y) 18. (x= y (rey) 
14. 6(x+2)(x+3)(x-3) 15. 2(x—2)(x-3)(x-1)(x-5) 16. x(x-2)(x+3)(x+2) } 
EXERCISE 17 (B) } 
ay 3x -9 5 9 3 
= Pq Sab 2 a = » Be 1-3 
1 = Sy 3 22 4 7 5. a-b 6. ar 1. = em j 
2 4(p-5) 1 x-7 (2x-1) (x-1 
9. 10. i. 12. 1B. 42-9 ! 
x? —a (p-7) 2x+3 x-2 (3x-1) (x41) 15. Y(x+y) 
EXERCISE 17 (C) . 
-h Se, ‘ 
ge 2, Abx psu 4, 225 5.1 c= 
15y g x43 10 
z(z—2) 214+3 5 x+3 
wy fs 3 —— 9. —— 10. 
z-1 3t-1 Sa+l x(x-3) 
EXERCISE 17 (D) 
z= 2, med 3, =ie+l09) 4.5 5.1 et. 
5x 2y 6 p+q 
(x+y) 28 2-4x+4y ga 
7, 8.0 9. 10. 0 nu. > 
xy Sx+5a 3x7 -y’) a —b 
~71x+5 3x+3y—5 4x? +5x+28 =2 2 Z 
iit. OS es _ _ i ee Le Maks ANT CEN 
13. S(ersy(—s) aye aayaeaye | (4-5-8) (2-4) 
ein, alien 1 ——— 
18. Ga (=3). acs. ach Get Oar 5) ‘ 
EXERCISE 17 (E) 
1. 22x—39y 2. 8-9a-2b 3. 2c-2b 4. 22” 5. —32a+14b—-72 6. 6-140 +8b 
1.7 8. 9x+2 9. 56m? 10. -1ix lL. 7x 12. a+2b 
MENTAL MATHS 
x+3 x-3 
1. 5x*y 2. 16x4y?z 3. (x+1)(x+2) 4.(x=1)(x-2)(x-7) 5. saa Sg 6 & x- 


5. A= [2(1+5)h—B]sqm 


8. Sx(x+3) = S(x41)(x42)-1 9. 10x+y=4x+y)-9 
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xat yb 
a s-( ne ee 13. 2x4 10=3¢6 4 19) 


ll. M=® (sor+toy+s2+2+2) 


14. 1=(m+n\(10-p) 
EXERCISE 18 (B) 
1. (a) x= = (b) : 2. (a) d= = (6) 4 
3. (a) a= at (6) 10 4. (a) B= sac4 () 2 
5. (@) V= Snr? (b) 38.808 6. (a) b= Ja?» (6) 4 
| 7. 3 times not out 8. 24 yyx= 7m 
| (b) 10 


(6) A=51(P-2!) ‘10. (@) M=3x-25 


9. (a) p= A425 


EXERCISE 19 


1. (a) : (1 6) ; @1 (04 (n3 () 5 (hy) 7 
wa ayr® wi wae (m) ; (n) 0 Ol ws 
6 
2 (a) x8 () = (c) #6 (2706 — (e) at 
3. (@) (iii) (6) (iii) 4. (a) a (b) = (c) 3 (a) 1 (2) B + 16 
Axt 9 3 93r art? i 
” 5 @ = 5, 23, 23", 2 we 
4 ag 3 
8 @ (b) 2x4 27 () = (@) 1407 kk? 9, 2" +3 10, 1 1. “ 
12, 3 14. (a) x = -2 (b) x ='5 15. (a)x=2 (b)x=-2. 
16. (2) 17. (0) 18. (c) 19. (¢) 20. (c) 
MENTAL MATHS 
1. 1000 a, -4. 3. 81 4, True 54 W)+6 


EXERCISE 20 (A) 


1. x=3 2. x=9 3. x=6 4. y=14 5. p=3 6. m=7 7.4218 

8 x= 1 9. y=-8 10. x=5 ll. x=5 12. m=9 13. x=6 14.x=13 
? 2 1 

15. x=-7 16. z=-9.18 17. x= 18. y=-1 I. y= 5 20. x5 


| Answers 


EXERCISE 20 (B) 
isi 2. 9,45 3. (a) 35, 36,37 (6) 29,31,33 (©) 80, 82,84  (@) 252, 259, 266 
4. 137, 242, 155 5. 15,17, 19 6. 2,9 7. 8,10 8. Ki 9, 25,75 | 
. 
10. 25 11. 21 years, 6 years 12. 5 years, 15 years 13. 12 years, 24 years 
14. (a)x=8 (6) x=17 15. x=19 16. 7m 17. 30cm. 18. 40 knvhr,45km/tr + 
19. 45 km/hr, 40 krn/hr 20. 22km/br — 21. 800 km 
22. 15 of 10 rupees each, 10 of 5 rupees each, 3 of 15 Tupees each 
23. 480 24. 300 25. (6) 26. (b) 27. (a) 28. (c) 
29. (a) 30. V3 31. Z117 
WORKSHEET 
Transposition 
s re oes IAP simultaneous ea 
EXERCISE 21 (A) 
20 8 1 11 
3,2 2 (22) 3. 67 ; (24) . (3- (4) 
1. 3, 2) ) | Fetes 5. (33 6 \55 
7. (2,2) 8. (1, 1) 9. (2,4) 10. (4, 1) 11. (1,-6)° 12. (4,3) 
2 
3. €2,-3) 14. (4,-5) 15. (1,—1) 16. (-5, 3) 17. (-22) 18. (8,6) 
nt % 5 4 11 1 
a 20. |-=, = G22 GOL =S = -l, = 
Aa ( i 3) ( ; +} 21.3.2) 22, 62,23) 23. ( : 3) 24. ( 14) 


25. (3, 9) 26. (a) 27. (0) re 
E EXERCISE 21 (B) _ 


1. 20, 24 22 1855 3. 9cm,1Scm 4, 34 years, 12 years 5. 40 years, 15 years 
6. 4knvVhr.,9km/br. 7, 730,716 8. €20,%100 9, 76.50, 73.50 


10. 50 paisa—S coins, 25 paisa—10 coins 11, = 12. 45 13..() 4.5 km/hr. (if) 0.5 km/hr, 
14, 3900, = 150 15. 1=23 units, b= 11 units 16, 82°, 73°, 25° 
17. 18 days 18, % 6000, = 8000 j 19, A> 70,B—50. 


EXERCISE 22 (A) 
2. (a) P (4, 9), OC4, 6), RB, 4) (6) A(—5, 2), B(-1, 2), C3, 6); D(-7, 6) 
: AB =DC= 4 units 
(c) L(-4,—5); diameter = 6 units (® E(2,-2), F(6 4), G(6,—7), H(2, -9); EH= 7 units 
3, On x-axis : A(5, 0), C(—8, 0); 
On y- axis : B(O, 3), D (0, -4) 
5, Square 6. D(-6,-1) 7. (-1,0) 8. A(4, 6), B(-3, 5), C-5, 3), D7, -2), E(5,-3), F(7, 0), G(0,—5) 
9. (a) (6,5), (6) (2, 10) ©) @ 4,1) 
EXERCISE 22 (B) 


1. (a) y-axis (b) x-axis (c) linear (d) y-axis 


» 


Coll a 


- (a) 2,3) 
. (15,2) 


(a) x+y=5 => y=5-x 


(6) (2, 1) 
6. (3,-2) 


(b) x+2y=4 => y= =5t-2 


EXERCISE 22 (C) 
2. (2, -2) 3. 3, 4) 


3, -2, -3 4,5, -2 


id rR 
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4, (1, 2) 


11. 0,2 


aye-t2e A 
3° 2 


EXERCISE 23 

3. -J7,J7 4. -5N3, V3 5. -2,2 
Spr MT 
15) 156) 16. 2,3 
21. >, 3 22. 13,3 

40 
7G; al 28. (b) 

MENTAL MATHS 


6,3 


3 


Deiea ahaa ee 


5. (5, 0) 


6.0 = 


ule 


sf 
5 
120; 2 
2 
18, 4,4 


24, 22,4 


6. +2 


Answers 


= Linear inequations 
EXERCISE 24 (A) 

L@ 2. (g) af 4. (e) Sa) ~ 6.) 7. (ec) 5. (A) 
EXERCISE 24 (B) 

1. (@) 8,910 (©) 0,1,2,3,4 (©) 10 (@) 0,1,2 21,2) -1,-2. in 2 (i) -1,-2 (») 0,1,2 (i) -2 

3. {1,4,9, 16, 25, 36} 4. (5355; 7}5 52 (5; 10, 15, 20, 25, 30, 35} 6. (6, 12, 18} 

7. (12, 24} 8. {5,6,7, 8,9} 9% {1,4,6,8,9) 

10. x>5 (a) +4+—4— —. 


a 


) eine 
12345678 
1. @ (-6,-5,-4,-3) 


(6) y>-7 


12. (@) {8, 10, 12, 14} 


(b) t>7 


13. (@) {5,7, 11, 13, 17,19} 


() y>4 


14. (@) (0,1,2} 


(6) n<2neZz 


(c) nS2neER 


1S. p>-4 —+~ ——+— = 
; J PEE Se a Bide 
17, y>-12 
18, (c) 1% (e) m @ 21. (f) 22. (d) 23. (b) 
EXERCISE 24 (C) 
lL -isx<2 
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3. -2<x<2 
4. -3Sxs3 
5. -1l<x<3 sees “a 
6. -2, -1, 0, 1,2 8.-2,-1,0,1 9. =1,0;1.33 
ay Sear 55 USE EInY 5 JS ee 
ER 25 Relations and Functions | Sy 
EXERCISE 25 (A) 


(Dravid, 59), (Sachin, 84), (Sehwag, 66), (Ganguly, 47), (Dhoni, 28). 2.(Rekha, 49), (Sunita, 58), (Vivek, 75), (Rahul, 84), (Anju, 63) 
AxA = {(6, 6), (6, 7); (6, 8), (7, 6), (7, 7)s (7; 8), (8, 6), (8, 7), (8, 8) 

Bx B= {(8, 8), (8, 9), (9, 8), (9, 9), A x B= {(6, 8), (6, 9), (7, 8), (7, 9), (8, 8), (8, 9) 

Bx A= {(8, 6), (8, 7), (8, 8); (9, 6), (9, 7), (9, 8)} 


EXERCISE 25 (B) 
1. (a) ((a, 5), @, ©.(6, 7), G 8), (2 9)} (6) {, +4), C1, -5), (2, -6), (3, -7) 
(c) {(Dehradun, Rice), (Lucknow, Mango), (Nagpur, Orange) 
2. (a), (b), (@), (e) are relations. (c) is not a relation from A to B as the first component of the ordered pair (z, c) belongs to B and not A. 
3. (@)(1, Ds 2, 8), (4, 64), -1,-1), C5, 125) (6) (1, 20), (20, -1), (4, 5), (5, 4), C10, -2) 
4, R= {(3, 9), (3, 9), 3, 12), (4, 8), (4, 12), (S, 10), (6, 12)) Domain (R) = {3, 4, 5, 6}, Range (R) = (6, 8, 9, 10, 12} 
5. R= (06,5), (7.5) (7, 6) 8, 5), (8, 6), , 5), 9, 6), (9, 8)} Domain (R) = (6, 7, 8, 9), Range (R) = (5, 6,8) 
6. R={(, 3), (2, 6), (3, 9)}, Domain = {1, 2, 3), Range = (3, 6, 9} : 
7. Relation = {(-2, 3), (-1, 4), (0, 5), (1, 6), (2, 7), (3, 8)} Domain R ={—2, -1, 0, 1, 2,3), Range=(3, 4, 5, 6,7, 8} 
8 R={(2, 4), (2, 6), 3, 6)} 9.R={@, y)ly=x-5, x, y © Z}, domain = {0, 3, 5, 7,-10}, Range = {-5, ~2, 0, 2, -15} 
10. R= {(-2, 2), Cl, 1), (0, 0), (1, -1), (2, -2)} 


ve 


EXERCISE 25 (C) 


1. (a) Yes (b) No (ce) No (d) Yes (e) Yes (f) No () Yes (h) No 
2. (@) Domain = (1, 2, 3}, Range = (1, 2, 3); Yes (6) Domain = {-5, -4, -3}, Range = (5, 4, 3); Yes 
(c) Domain = {5}, Range = {7, 8, 9}; No (@) Domain = (3, 4,5}, Range = {a}; Yes 
(e) Domain = {-7, -3, 5, 6}, Range = (3, 2); Yes (f) Domain = (8, 2), Range = (-4, -2, -1]; No 
3. (a) Yes (b) Yes (c) No (d) No 


4, (a) Roster form {(1, 4), (-2, -8), (3, 12), (5, 20)}, Equation form : y = 4x 
(b) Roster form {(10, 6),.(5, 1), (20, 16), (-1, -5)}, Equation form : y = x-4 
(c) Roster form {(7, 9), (1,-3), (10, 15), (3, -11)}, Equation form : y = 2x-5 


5. (@) Domain = {-2,-1, 1, 2}, Range = (4, 1}; Rule: y=x" (6) Domain = {0, 1, 2, 3}, Range = (0, 6, 12, 18); Rule : y= 6r 
(c) Domain = {-8, -6, -2, 0}, Range = {-4, -3, -1, 0}; Rule : yasn 
(d) Domain = {0, 2, -1,-5), Range = {7, 9, 6, 2}; Rule: y=x+7 

6. (a) {-2,-1, 0, 1, 2) (6) {0,1,2} (©) {-8,-5,-2,1, 4} (@) {-8,-1,0, 1, 8} 

7. (@)5 13 ©4 @ 11 25 ‘aaa 


UNIT REVIEW - IV 
1. (@) (c) and (¢) 


Answers 
2. (a) Trinomial; degree 3 (b) Monomial; degree 5 (c) Polynomial; degree 6 (4) Binomial; degree 2 
(ec) Monomial; degree 3 (/) Trinomial; degree 5 3. 4x" + 152-7 4. Sa? + yh 52 
3 2x* 
10,10 4 ao 6. 2E 
§. (a)r s (b) x (c) 40° 32 


7. (a) 144ap* (py 2p *q-2p*q?+2p*q>-2pq* 


(c) 10x"= 132-30 (df) 6c? - cd 12d? _ 54) 
(e) 3a*—a*h- 4a2b?-3ab3_p4 


8x 
2 1 1 1 6p ay 4 & 
8. x°-3x4+2 9. (a) mate Gal Mabie (b) —3x° +6x" +1 = 10. 3y 1. 241 110 
13. (a) 2a-b) (5 +0) (b) m?n(4m-7n) (c) @-5)(@+8) ((y-1)(y~3) 
(e) (Ix + 4) (x= 1) () (7 +3y + 6b) (7 -3y - 6b) 
x-l1 1 
a 15, (a-2)(a=1) 16. (n+ 1) (n +2) (n +3) 17. (a)x=2 (b)xa] 
18. (a) x=3,y=2 (6) hy 19, length=41 m, width=39m 20. 48 


21. Room A —» 35, Room B-> 25 22. (a) x =0, 2 (b)y=15,-4b (c)x=42 (d)x=3,-4 


2S Raw Urpexss 
B. bsrieas8 24. s=48P 25, g>-6 ++ 0 — 
a 0 j 
26. (a) Yes (b) Yes 10 -8 -6 +4 -2 Ck 
27. Domain = {5, 3}; Range = {-3, 5}; No 29. (3,1) 
30. (a) 1976 


(6) 2032 [Hint : Let Rajeev's age in 2004 be x years] 


CHAPTER 2 Basic Concepts of Geometry 


EXERCISE 26 (A) 

3. (a) 114° (b) 9° 4,50°,40° 5, 72° 6.30° —7.75°, 105° 
9 =20° 10. (a) x=25° (b) ZCOA=100° (c) ZCOB =80° 

ll. ZAOC = 60°, Zcop = 55°, <DOB=65° 12, x= 15° 13, ZAOB=40°, ZBOC =60°, ZCOD = 100°, ZDOA = 160° 
4. (@) x= 115°, y= 65°, z= 115°, (b) x= 40°, y = 60°, 2= 120° 15. a= 75°, b= 45°, c= 60° 

"6 #= 40°, ¥= 50°, ZAOD = 50°17, @ 18. @) 19. (c) 20. (c) 


EXERCISE 26 (B) 
“at 2.a=110°,b=110°,c= 70° 3. p= 65°, g= 115°, r= 65° 
4 X= 75%, y= 75°, 2= 105°, b = 105° 5. g=70°h=60°,k=60° 6, 72°, 108° 
7. *= 65°, y= 115°, 2= 65°, 1= 115°, u= 65%, v= 115, w= 65" 8, a=6=60", c= 120°, d= 60°, e= 60° 


1. 28°, 62° 
8. 70°, 110° 


2. 67° 


9. @=25° b= 109° 10. x= 70° I. x= 20° 12. 265° 
13, 233° M4, a=45°, b= 60%, c=105° 15. a=40*,b=70° 
16. @=12°,b=10,c=20° 17, x=65° 18. (a) 23° (b) 40° (c) 67.5° 
19. Yes ZABC = ZDCE = 59° (corresponding angles) 20, (a)No_(b) Yes 
22. (a) Yes (b) 40° 23. Yes, the sum of co-interior Zs is 180°. 24. x= 16° 
25. (a) 26. (c) 27. (b) _B ©) 
MENTAL MATHS 


1. 71° 2, 210°-2% 3.90" 4, 40° 5.290% y = 130° 
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CHAPTER 27 Triangles 
EXERCISE 27 (A) 

1. 38° 2. x=19°, Angles are 28°, 50°, 102° 3. 85°, 68°, 27° 
5. (a) x = 82° (b) x = 60°, y= 95° (c) x= 145 ° (d) x= 12°, y= 60° 6. z=117° 7. x= 105° 
8. (a)35° (6) 40°, 70°, 70° Il. x=70°, a= 130°, y= 123° 12.30% 75°, 759 

14, (a) x= 87° (b) x= 65°, y=50° (c) x=60° (d) x=50°  (e) x= 80°, m= 20°, n = R00 q=2 


(f) 2=140°, b= 40°, c= 80°, m= 40° n = 80° (g) y=35°, z= 110°, a= 35°, c= 110°, d= 70°, e = 55°, f= 550 


(h) h=50°, f= 130°, 2 =30° (), m= 120°, n= 60° (jf) p= 120°, g= 30°, r=75°, s=759 


(h) f= 25°, g= 130°, h= 50°, 1= 50°, 7=80° 15. x=24°, y=54°. 16. (6) 17. (a) 
18. (a) 19. (c) 


= x 4 
20. (c) Hint: Let 2B=x and ZC=y. then, ZBOC = 180° — Es) = 180°- a 


180°— A A 
= 180°- ——— = 99° + =. 
18 5 5 


EXERCISE 27 (B) 
1. (17 (ii) 13 (iii) 29 (iv) 12 () 11.2 
(/) 1.3 (vii). 33 (viii) 24 2. 87m 3. 18.5 m 
4. 2.5 sec 5. 6m 6. 26m 7. 50m 8. 18m 
9. 13m 10. (a) yes (b) yes (c) No, acute angled’ (a) yes 
(e) yes () No, obtuse angled (g) yes (A) No, acute angled (i) yes 
(@) No, obtuse angled ll. (a) AB=45 cm, BE=60 cm 
12. (a) 18.2 (6) 7.7m (c) 9.1 (d) 14.6 13. 5.2cm 
14. (a) 15. (a) 16. (c) 17. (c) 


(d) use the property that is an isoseates A, pep, from the angle between the equal sides to the opposite side bisects A. Thus, has 
if BD L AC, then AD =DC. 2 — 


18. 


(MIS OR= MORAY a 


AC= J 4? +4? =4,/2 cm ; :  AD= >(4/3 em) = 2/2 em See eee 
 [e) Be 
Now, AB’ = AD? + BD?. We Oe o 4 on 
A 4cm 9B 
EXERCISE 27 (C) 
1. (6), (0), () 3. (a)<,(b)<,@)< 
4. (a) F (b) T (o F 5, (a) AtoD 6. BC>AB> AC 
7. (@) ZC=46°, AC (b) 10°, AC 
8. ZC, ZA, ZB 9, AC ; : 
10. (a2) MN. (6) PQ (c) AB (d) PB ~ (ec) OM 
11, ZACB = 30°, DC> BD 13. (d) 14, (c) 
15. (@) [Difference of any two sides is always less than, the third side] _ 
a= EXERCISE 27 (D) : 


13. (a) 14, (6) 15. () 


- 
Answers 
MENTAL MATHS 
1. x= 40° 2. 15° 3. AC<AB<BC 4. p=4 5. yes 
6. centroid 7. False 8. AAS 
CHAPTER 28 Special Types of ( alg 
EXERCISE 28 (A) 
1. Trapezium 2. Rectangle 3. Square 4. Rectangle 
5. (a) False (b) False (c) True (d) True (e) False () Tre 
6. (a4) Rhombus (6) Rectangle —(c) Square 7. Trapezium 
8 


» A trapezium has one pair of opposite sides parallel 


, While a parallelogram has two Pairs of opposite sides parallel. 
EXERCISE 28 (B) 


me lS 


1. ZP= 105°, 20 =75°, 2. 40°, 140°, 40°, 140° 3. 79°, 101°, 79°, 101°, 
4. (No, opp sides are equal (ii) No, adjacent Zs should be Supplementary (iii) No, opposite Zs should be equal 
5. Longer side = 79 cm, Shorter side = 54 cm 
6. x= 110°, y= 40°, z= 30° 7. x= 50°, 8. x=13em,y=3cm, / 
9. (a) True, opposite angles of a |lgm (6) True, AF bisects ZA (given) 
(c) true, CE bisects ZC (given) (d) true, halves of opposite equal angles 
(e) True, Alternate angles () True, ZFAB= ZDCE and ZDCE = ZCEB «. FAB = ZCEB 
(g) True, corresponding angles CEB and FAB are equal. (h) True, AB || CD => AE ||Fc 
10. 27cm. 13. (©) 14. (b) 15. 16. (b) 
EXERCISE 28 (C) 
1 (@) T (6) T () F (@) T (e) F  T 
2. Rhombus 3. (a)Isosceles trapezium (5) Parallelogram 
4 (@ T (6) T () T (@) F () T “ F 
(@) T 5. No. 6. No, A kite also has this Property 7. No, diagonals of a rectangle are equal 
8. (@) Rhombus (5) Rectangle (c) Rectangle (¢) Rhombus 
% (@) EG (i) HF atright angles (iii) 50° (i) 4 (vy) 4 
(vi) 132". wig 12 (viii) 90° 
10. () ll. () 2 @ 13. (6) 
EXERCISE 28 (D) 
1. (a) a=8cm, b=6cm, c=10 em 2% x=4 3, 68° 4.62° 5. 50°, 50°, 80° 
6. 


(4) 2A =74°, ZB= 106°, ZC= 74°, ZD= 106° 


(6) 25°, 65°,90° 7. ZC= ZD=149° 


8. (a) 40° (6) a=67°,b=23° (c) 375° PS ae 
(e) a=b= 51° (f/) 93° 9. (a) 70° (6) 130° 

10. (a) 45° (6) 135° (C) parallelogram 11. 30°30° 12, 95°40" 13. 10cm 

& @) 16. (6) 11, ©) 18 (b) 

EXERCISE 28 (E) 

ee 2 13 3.18 4. 36° $.(a)56nZs  (b) 16 Zs 

8. (a) (i yes, Ssides (ii) No (iii) yes, 9 sides (iv)No__(v) yes, 6 sides 
(5) (i) yes, 6 sides _(ii) Yes, 15 sides (ii) No 


9. 12,8 10. 66°, 13°, 99°, 77°,105° 


20. 


) 


- (a) 18 (b) 20° 12. 206° 


[Hint: Let the number of sides of sides be n. Then, “a -n=21,) 
MENTAL MATHS 
« 60°, 120° 2. 110°, 70°, 110° 3. True 4. 6cm each 
- No 6, 37°, 143°, 37°, 143° 7. 18cm 8. a= 30°, b=35° 70 ~ lise 
. 10 10. 4 11. 40° 12. 90° 
CHAPTER 30 Some Theorems on Area 
EXERCISE 30 
. 28cm? 2. 7.5 cm? 3. (a) 35 cm? (b) 35 cm? 6. 64cm 
CHAPTER 31 Circle 
EXERCISE 31 (A) 
() 6cm (i) 3.4m (iii) 12cm 2. 24cm 3. 1Sem 
9cm 5. 14cm 
EXERCISE 31 (B) 
- 60° 2. 80° 3. 50° 4. a=80°, b=50° 5. c= 150°,d=750 
a=35°,b=15° 7. u=10°,w=30° 8, 45° 9. 108° 10. 55° 
- 62° 12. p=60°,q = 30°, r= 60° 13. y= 70°, x=70° 14. a=85°, b= 100° 
. C=110°,d=90° 16, e=110°, f= 70° 17. a=76°, b= 14° 18. p=42°,q = 46° 
. 2=65°,b=65° 20, a=50°, b= 100°, c= 40° 21. (i) 63° (ii) 61° (iii) 28° 
. Each angle of A POB = 60°, It is an equilaterd A. 23. (a) 135° (b) 180°—x° (c) 72° 
. (a) 104° (b) 76° (c) 76° 
CHAPTER 33 Linear Symmetry, Reflection and Rotation 
EXERCISE 33 (A) 
. (a) Yes (b) No (c) Yes (dyYes (e) Yes (f) No (g) Yes (h) Yes 
1 


- (a) 
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13. 5 14. 170° 15. 7 cs 
@ ri. (ec) 18. (a) 

Let the number of sides be m, 2n and their interior angles be 2x° and 3x° respestively. Theri ext. 2S are (190 — 3x)e 


360 360 
"> = 180-2 and [— = 180 -3x, 
2x 


Answers 


\ 
‘ 


) ae eatce at\ Jy VW 


pom Asem ' 2m! 2cm 
1 4cm | 4m 
\ 2.4 cm ' 2.4m 
EXERCISE 33 (B) 
“he A 4m nt 
© \ a b) A 
| 
' B 
B f. ! en a a ee eee > m 
ime a 
g Y Cc as at 
A 
tm 
B ! B: 
i) 
1 
i} 
i] 
| EX 
A 
CiHic: a 
¢ 
1 
i} 1 
i ! t 
1 
2 ‘. 
(0) ) be 
Li 1 
! i H 
t 
EXERCISE 33 (C) 
1. @) (i) P(S,-8), (ii) Q' (--LY, (ii) R106), (wv) T-15, 7) 
(5) (ACI 14), (ii) B(10,15), (iii) C’(-17,- 12), (wv) D’ (6-8) 
2, (a) EB’ (~7,13), F’ (1621) (6) B’(7,-13), (C16, -21) (c) E'(7,13), F’(-16,21) 
() E‘(7, 13), P16, 21) 
3. @) HG) a) (t) H,(1,-8) 4. A'S, -9), BY(-10,-5), C’(-2,-3), 
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&. The vertices of the image are A’ (10,10 }, B’ (17,6 ), C’ (12,- 5), D’ (3,2) and E’ (3,6) 

6. The vertices of the figure in the final image are A’ (-4, -4), BY (-10, ~10), CC 18, -2). 

>. The vertices of the image are A’(-5, -6), B(-10, -4). C (-Il, 2). D’ (19, 2). E 14, 6). F’ 5, 6), 
EXERCISE 33 (D) 

3. P(-9 -5) 4, D’ (11,7) 5, K’ (4,6) 6 (4,-7) 


8, A%(4, 5), BA, -8), C(-3, 8), D'CS, 5), 

UNIT REVIEW - V 
Gy 2x" (ay 37°47" 2, 42° (i) 2°“) 92° 4537" 3. 66°, 114° 
S.4eyp= 30° @) 55° 150°. 134,44", 2° 


14. ZQ>ZR>ZP 20, 72.5°, 97.5° 
f AAEB = 32 cm’, height = 8 cm. 25.8 26. 45° cach 


u csp, 


. Ab. 4) 2. B’ (-10,8) 
_ AG, 5), BY, 5), C9, 8) 


1. 43° 
4. (@) 26° == (by x= 20° 
8. ( LScm (i 20cm, ZPRS=90° 

21. x= 120° 22, x=35°.y=65° 24. Area 0! 


27. @ 2 (ii) 2 (iii) 2 
28. (6, 2) 29. (a)(5, 3) (b) (0, -3) 
carrer s4 Areas 0 
EXERCISE 34 (A) 
(b) 961 cm? (c) 32 cm; 8 V2 cm 2. 19600 ha 


1. (a) 26cm, 42.25 cm? 


3. @) 175¢em;43.8em — (6)23 mm, 667 mm’ (c) 13.Sha; 3180m — (d)2.5m,85m (e) 100m, 3h, 
» 9 ha, 
4. 672 m* 5, (@)40cm = (6) 41cm (c) 360 cm* 6. (a)400m_ —(b)_ 1100/2 m 
7. 26910 8, 7825 9. 184m? 10. @ 47cm — (6) 24.45cm? — (ec) 30.75 cm? 
I. (@) 258m? 137.8 m° 22.65m> —-12. € 105 000 : 2 
(a m (6) m (c) m 2. 13. 2.1 kg 14, 3 15. %505 


EXERCISE 34 (B) 


Mm 2 


3. (a)0.0006 m? (b) 0.0015 m>—(c) 0.6m (40.168 m? 


2. (a) 24cm? (6) 100cm? = (c) 75m" 
4. (a) 99 cm? {b) 36 cm? (c) 27 5. 200 cm? 6. (a)12.5cm (6) 250m (c)800m 
7, 200m 8. 80m 9. 720 cm? 10. 1.49 1, approx 


1. (a) 336 cm? (b) 1320em? ~—(c) 126 cm? 12. 10 cm? 


13. (a) 62.352cm? (6) 10.825cm> 14, 60m 


EXERCISE 34 (C) 
1. @) 24cm? (b) 14cm" (c) 10.44cm? —(d) 31.20 m?_—_(e) 4725 cm’ or 0.4725 m*_(f) 1050 cm? 
2. (a) 8cm (b) 28cm 3. 9dm 4.9cm ' §.80m 6. 7m 
1 i 
7. Izem2zem 8. 48cm 9. (a)24cm?> —(b) 21. cm” (c) 33 cm? (d) 1400 cm? (e)0.001 cm’ 
10. (a)40 cm? (6) 270 cm? (ce) 600 cm’ i. 8cm 12. 32cm 
13. 96 cm? 14. 27.5m 
’ EXERCISE 34 (D) 

1. (@) 63cm? (b)165cm? (c)5.7cm? (d)45.6 cm” 2.372 m> 3. 36. cm 4. 20cm 

5. 10cm 6. 10cm, 20cm 

7, 28m, ie m [Hint : You will find x + y. Given : x — y = 16. Solve these two equations] 

8. 30cm 9, 152 cm? 10. AB=9cm, CD= 17cm Ji. 21050 12, 247.5cm° 


——————~=— 


peste —______ 


EXERCISE 34 (E) 


ae en fg senetil agi (112000) 
1. (6) [Hint: Perimeter Distance given in 8 min = ( 7) %8 m= 1600 m} 


20+b) _ 5 
2. (6) [Hint: a 


2 
=>b== . - 2 
b 3 * Area=I* b=1* 51= 216} 


7 1 
3. (d) Decrease% = (Fox bx100) x. 


4. ©) 5. (6) 6. (d) I «& 8 

10. (c) Il. (dd) 12. (6) 13. (ay * 
MENTAL MATHS 

1. 40cm? 2. 14cm? 3. 16V3 cm? 4. 20 cm? 5. 26 cx? 

7. 6cm 8. 8cm % Sem 10. 50cm? cm’ 


EXERCISE 35 
1. @ C=66 cm; A=346.5 cm? (i) C=220 cm; A= 3850 em’ ( = 
(iv) C=176 cm; A= 2464 cm? 2. ()d=19.6cm lag C= 30.8 cm; A= 75.46 om? 

3. 616 cm” 4. 3:4 5. 66cm 6. 12.5 em 

7. @ 15.42cm (i) 53.7 cm (ii) 56.24cm (iv) 46.3m 

8. 88m 9. 616m 10. 10 ll. 22 msec —12.: 36000 1. 105 
14. 125cm 15. 440m 16. ()183cm> (i) 19.9 em? 17. 283cm 18. 5 - Ke 
ee 20. ©3850 21.12 22. 84em Se cocéc? ae Pier 
ee 26. (e)Area of the circle = 616 cm? 27. (c) 28. (c) : 


29. ro) [Hint: Length of each side of the square = J81 cm =9 cm. 
Length of the wire = (9 x 4) cm = 36 cm. 
Perimeter of the semi-circle = mR + 2R= 36 > R=7 cm] 


30. (c) (Hint: Let the perimeter of each be a. then, each side of the equitatereal A = — , each side of the : 


5 
and radius of the circle = —— 
r= 8(af et oot ; 
4\3 360 36 123” : 
3 


2 2 2 
a Qiend 
it e) 4x 88" 


7 
clearly, C > S< T. (Numerators being same, a fraction with greater den, 
MENTAL MATHS 
1. 44cm 2. 132m 3. 31.4cm 4. 154 cm? 


7. 417° 8. n° 9. 44cm 10. 63 cm 


_ or 
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Volume and Surface Area of Solids 


i aguas EXERCISE 36 : ‘ 
60m (i) 960 m’, 432 m° (iif) 832 cm’, 1536 cm 
. ) 3g4 em?, 512 cm? Wy 9682 Ghat 4 28 mm 
s a = 10% em? (i) 0.03 m? (d) 0.375 m° 
ge aun 6. 27kg 7. 18.751 8. 1000 9. 168750 10. 2802 
is uy 12. 80m 13. 15cm, 12cm,9cm 14, breadth =18 m, height =12 m 
= cm? 16. 1010.66 17. 24J3m> 18. 1.008m_ 19. 216m 20. Sm 21.12,960¢m 
Me alte OO 24. (0) 25.) 
: Volume of water displaced by 500 men = (4 = 500) = 2000 m 
Area of the tank = 80 x'50 = 4000 m_. Let the rise in the level of water = h metres. Then 4000 x h = 2000] 
ee MENTAL MATHS ‘ 
7 eo 2:6 34:5 4.4m 5. (0) 6. Sem 
: 8. 480 litres. : 
i UNIT REVIEW - VI 
1 @1176 2. 16cm, 480 cm? 3. 320m 4.5m 5. [1134 
6 48.4 hectares 7. (@)204m? () 62.35em? = 8. 15cm 9..120cm? «10. 48 cm? 
| a 5 es 12. b=17cm,h=51 cm 13.216cm? 14. 13.2cm_~—‘15. 20cm 
00 cm 17. 12cm, 29cm 18. 54cm” 19. 80cm? 20. 70cm, 
21. 4007 mapprox. 22. 154m, 126m 23. 66.5cm2 —-24. (i) 13824 cm’, (#) 3456 cm? 
25. 27 26. 8cm,12.cm, 20cm 27. 11,375 m per minute 28. 5760 cm* 


EXERCISE 37 (A) 
(6) 60, 61, 65, 66, 68 


1. @ 155, 160, 165, 167, 175, 
, (©) Devendra, Girish, Narendra, Piyush, Sanjay 
EXERCISE 37 (B) 
Lor OF (iii) F (i) T @) T MT 


(2.1, 2.2, 2.3, 2.4, 2.5, 2.5, 2.1, 2.7, 2.8, 2.8, 2.9, 2.9, 3.0, 3.1 


t ioe 


( 
10, mode 22; mean 21.8 


9. mode 6; mean 6 


(iv) 50 kg 


(iv) 4 (vy) 8 (wi) 5 
EXERCISE 37 (C) 
(c) 3 (d) 1 
4. 41 minutes 5. 5.5 6. 12.9 
(i) 3.1 kg (i) 2.1kg 
(i) 4 (vii) 4 (viii) 2 
12. 6.08 13. 62.21 cm 14. 17.38 years 
EXERCISE 37 (D) 


. 16.4 


EXERCISE 37 (E) 
bist 4. 16.5 
no mode (c) 4 and 6 (d) 70 
26 and 83 
ll 
14 
Say (©) 192 
) 13 (©) 13 


7. 88 marks 


10. 82 runs. 


EXERCISE 37 (F) 
2. 


_ 
os 


Marks 
od88SS8a8ss 


& 
"sp 


No. of students 


Flavour 


5. 6. 
(a) 56 (6) (3-6) hour (c) (12-15) hour 
. (a) 22 (6) 140-145 cm 
EXERCISE 37 (G) 
x+(x+10) 


1. (6) [Hint: Let the lower limit be x. Then, upper limit =x + 10 2 


y 2. (6) 3 @ 4 @ 5. (@d) 
8. (@) 5 (0) 10. (c) Il. (c) 


=47] 
6. 


(ec) 125-130 cm ; 155-160 cm 


@ 


(d) 5 
() 7 
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